VOL. 6 NO. 3 


Energy pebrcry 1,98 
Research 
Abstracts 


ABSTRACTS 3313-4418 


Technical Information Center 
UNITED STATES DEPARTMENT OF ENERGY 





CURRENT AWARENESS PUBLICATIONS ON ENERGY 


PUBLICATIONS OF THE TECHNICAL INFORMATION CENTER 


iPA 


Y PUBLICATIONS 











ABOUT THE TECHNICAL INFORMATION CENTER 


The Technical Information Center, as the national 
information center for the Department of Energy, 
manages, publishes, and disseminates scientific, techni- 
cal, and practical energy information acquired from 
worldwide sources. It builds and maintains energy 
information data bases used to prepare abstracting 
journals, bibliographies, and literature searches. The data 
bases are also searchable via the Department’s on-line 
retrieval system, DOE/RECON. This information is 
provided to DOE program offices and contractors; 
scientists; engineers; educational, commercial, and indus- 
trial communities; and the general public. The Technical 
Information Center conducts an active announcement 
and marketing program. It establishes policy and admin- 
isters control of an inventory and registry for DOE 
publications. The Center also develops and evaluates new 
and effective information systems and services as re- 
quired by scientific and technical management within 
the Department of Energy. 


lj UNITED STATES DEPARTMENT OF ENERGY 


James B. Edwards 


Secretary 


Ruth M. Davis 


Assistant Secretary 
Resource Applications 


Joseph G. Coyne 


Manager 
Technical Information Center 





Vol. 6, No. 3 

ISSN: 0160-3604 
CODEN: ERABDZ 
February 15, 1981 


ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting and 
indexing coverage of all scientific and technical reports, 
journal articles, conference papers and proceedings, books, 
patents, theses, and monographs originated by the U.S. 
Department of Energy, its laboratories, energy centers, and 
contractors. ERA also covers other energy information pre- 
pared in report form by federal and state government 
organizations, foreign governments, and domestic and foreign 
universities and research organizations. The user should remain 
aware that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encompassing 
the DOE’s research, development, demonstration. and techno- 
logical programs resulting from its broad charter for energy 
sources, conservation, safety, environmental impacts, and 
regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of scien- 
tific information. Federal, state, and municipal agencies 
concerned with energy development, conservation, and usage 
may obtain ERA free of charge. Inquiries should be directed 
to the Technical Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 

ERA is available to the public on a subscription basis from 
the Superintendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The subscription rate for the 
24 semimonthly issues including a semiannual index and an 
annual index is $184.00 for domestic subscribers and $230.00 
for foreign subscribers. The semiannual and annual indexes are 
also available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (foreign); the 
annual index is $33.00 (domestic) or $41.25 (foreign). A 
single issue costs $5.55 (domestic) or $6.95 (foreign). 





Published by the United States Department of Energy, Technical Information Center 
P. O. Box 62, Oak Ridge, Tennessee 37830 














Report number 


Abstract 


Abstract 


HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Date of publication Contract number Availability 


Author(s) Title Corporate 


ae G 4. 
49343 ‘(LA—7899-MS) Hydrogen scattering y cross section, 
Hin,n)'H. “Stawart, L: (Los {Alamos Scientific Lab.,f NM 











(USA)). Jul 1979. ‘Contract W-7405-ENG-36. 17p. Dep. NTIS, 
PC A02/MF AOl: 

The status of the hydrogen scattering cross section is 
reviewed with particular emphasis on standards applications. The 
ENDF/B-V evaluation is described in detail and compared with 
experimental data. 58 references. 


Journal citation Date of publication 


Author | Title / 
\ ‘ 


48072 oo tention a downhole flow of a/gas—particle 
mixture. Stokes, V.K.((Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-413(Dec 1978): 

Assuming that a gas—particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined friction factor. 














e INDEXES TO ENERGY RESEARCH 


ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). These indexes are cumulated semiannually and 
annually. Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


eCorporate Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


49343 LA 899-M Hy ‘ 

H(n.n)' H (Los Alamos Scientific Lab., NM 
(USA)). J y. } ( Dep. NTIS, 
PC AO2/ML A 


section, 


CTOSS 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 


e Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Stewart, L., Hydrogen scattering cross section, 'H(n.n)'H 
4:49343 (LA—7899-MS) 

Stewart, M.D., See Mcinroy, J.V., 4:49280 

Stewart, W., See Dean, J.W., 4:48543 

Stimson, J., Reproduction, growth, and survival of Enewetak 
corals, 4:49200 (NVO—0703-1, pp 56-59) 


eSubject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, or 
both specific to these entries are arranged alphabetically 
under the entries. 


HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Hydrogen scattering cross section, 'H(n,n)'H (Above 100 
keV, review), 4:49343 (LA—7899-MS) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROLOGY/RESEARCH PROGRAMS 
Inventory of advanced energy technologies and energy con- 
servation research and development: 1976-1978. Volume II. 
Prepared for the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Sixth Congress, 
4:48749 


eContract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report num- 
bers. 


W-7405-ENG-36 Los Alamos Scientific Lab., NM (USA) 


3:49698 LA-tr—78-45 
3:49857 LA—7224T 
3:49863 LA—7235-MS 
California Univ., Livermore (USA). 
Lawrence Livermore Lab. 
3:49386 UCRL-—52456 
3:49431 UCRL-—52405 


W-7405-ENG-48 


e Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. While not 
reports, patents and conference papers are indexed here 
as a matter of convenience. 


LA- 
7899-MS 
LA-tr- 
78-69 


4:49343 Dep. NTIS, PC A02/MF AO1 


4:48158 Dep. NTIS, PC A03/MF AOl 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Editor 
David E. Bost 


Assistant Editor 
Lee M. Thompson 


Associate Editors for Energy Conservation 
Robert C. Kelly 

Susan A. Carpenter 

W. H. Gray 

Lisbeth C. Lieberman 

Martha C. Wilson 

Dona C. Keller 

Donato DiGregorio 


Associate Editors for Fossil Energy 
M. Catherine Grissom 

D. Lamar Cason 

Lynda H. Kern 

Betty L. McDowell 

Lorne T. Newman 

Frances R. Roddy 

Donna G. Powers 

Dorothy M. Chertok 


Associate Editors for Physical Sciences 
Charles E. Stuber 

Robert W. Rutkowski 

George H. Thoeming 

Jack Blanshei 


Associate Editors for Environment and Life Sciences 
Sidney F. Lanier 

E. Ray Bedford 

Jane G. Buchanan 

Polly S. Blackburn 

Robert J. Chertok 

David L. Snow 

Axel C. Ringe 


Associate Editors for Nuclear Energy 
Henry D. Raleigh 

David C. Cunningham 

Lawrence T. Whitehead 

Milton O. Whitson 

James R. Dulaney 


Associate Editors for Solar and 
Geothermal Energy 

Lila B. Smith 

W. Hugh Kinser 

Mona H. Raridon 

Steven P. Hirshman 


Report Evaluators 
John H. Mitchell 
Mary H. Newman 


Subject Heading Specialist 
Julia S. Redford 


Corporate Author Specialist 
Patsy L. Hendricks 


Report Number Specialist 
M. Gwen Wallace 


Contract Number Specialist 
William D. Matheny 


Cataloging and Digitizing Coordinator 
J. Paul Meredith 


Computer Processing Coordinator 
Noboru Kawakami 


Publishing Coordinator 
Irene D. Keller 


International Copyright, © U. S. Department of Energy, 1979, under the 


provisions of the Universal Copyright Convention. United States copyright is not 
asserted under the United States Copyright Law, Title 17, United States Code 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to the Editor, Energy 
Research Abstracts, Technical Information Center, P. O. Box 62, Oak Ridge, Tennessee 37830. 








SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products und By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and [:xploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, l‘racturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent l'uels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 
Sources 

Processing 
By-Products 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 
NATURAL FUELS 


Hydrocarbon luels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste I'uels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 

Resource Status and Assessment 

Geology, Hydrology, and 
Geothermal Systems 

Geothermal Exploration and 
Exploration Technology 

Legal and Institutional Aspects 





GEOTHERMAL ENERGY 29 
(CONT.) 


Economic and l‘inancial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL POWER 
Regulations 

Economics 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors. Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

luel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 

Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

l-uel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Iluid Flow 
Materials Testing 


vi 


ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, lield 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Fffluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 


2 Chemicals Monitoring and 


Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Metabolism 

Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and l'ood Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

lluid Physics 

High Energy Physics 

PHYSICS RESEARCH (CONT.) 

Nuclear Physics 

Radiation and Shielding Physics 

Medical Physics 

Solid State Physics 

Theoretical Physics 

Mathematical Physics 


65 PHYSICS RESEARCH (CONT.) 
90 Communication, Education, 
History, and Philosophy 


70 FUSION ENERGY 
O01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 
03 Information Handling 

04 Law 

05 Civilian Defense 


CORPORATE INDEX 
AUTHOR INDEX 

SUBJECT INDEX 

REPORT NUMBER INDEX 
CONTRACT NUMBER INDEX 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Agriculture and l’ood Technology 
Alcohol fuels 

Alternative l'uels— Automotive 
Analytical and Separations 
Chemistry 

Artificial Stimulation, Plowshare, 
etc. —Natural Gas 

Assessment of Energy Technologies 
Astrophysics and Cosmology 
Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Auxiliaries and Components— 
Accelerators 

Availability (Climatology)-Wind 
Basic Studies—Environmental 
Basic Studies — Environmental 
Basic Studies— Environmental 
Batteries—Energy Storage 

Beam Dynamics, lield Calculations, 
and Ion Optics - Accelerators 
Behavioral Biology 

Biochemistry 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Buildings—Energy Conservation 
By-Products—Coal 
By-Products — Nuclear Fuel 
By-Products—Fusion Fuels 
By-Products -Hydrogen 
By-Products —Geothermal 
Capacitor Banks 

Ceramics, Cermets, and 
Refractories 

Chemical —Energy Storage 
Chemical—Explosives 
Chemicals Metabolism and 
Toxicity 

Chemicals Monitoring and 
Transport 

Chemicals Monitoring and 
Transport 


Chemicals Monitoring and 
Transport 


CHEMISTRY 

Civilian Defense 

COAL AND COAL PRODUCTS 
Combustion—Coal 

Combustion — Petroleum 
Combustion—Natural Gas 
Combustion Systems 
Combustion, Pyrolysis, and 
High-Temperature Chemistry 
Communication, Education, 
History, and Philosophy 
Components and Accessories 
Nuclear Reactors 

Composite Materials 
Compressed Gas—Energy Storage 
Conservation—Energy Policy 
Consumption and Utilization 
Energy Policy 

Control Systems—Nuclear Reactors 
Cytology 

Design, Development, and 
Operation — Accelerators 

Direct Energy Utilization 
Geothermal 

Direct Uses and By-Products 

Oil Shale 

Drilling and Production 
Petroleum 

Drilling, fracturing, and Mining 
Oil Shale 

Drilling, Production, and 
Processing — Natural Gas 
Economic and Financial Aspects 
Geothermal Energy 
Economics—Solar Energy 
Economics--Tidal Power 
Economics—Wind Energy 
Economics Nuclear Power Plants 
Economics and Management 
Hydro Power 

Economics and Sociology 
Energy Policy 

Education and Public Relations 
Energy Conservation 

EHD Generators 


Electric Power—Policy 
ELECTRIC POWER 
ENGINEERING 


Electric-Powered Systems 
Automotive 

Electrochemistry 
Electromechanical Converters 
Electronic Circuits and Devices 
Emission Control-- Automotive 
Energy Analysis and Modeling 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY CONVERSION 


ENERGY PLANNING AND 
POLICY 


ENERGY STORAGE 
ENGINEERING 


Enrichment —Nuclear I uels 
Environment, Health, and Safety 
Policy 

Environmental Aspects—Coal 
Environmental Aspects—Petroleum 
Environmental Aspects—Oil Shale 
Environmental Aspects— Nuclear 
Fuels 

Environmental Aspects—lusion 
Fuels 

Environmental Aspects— Hydrogen 
Fuel 

Environmental Aspects —Hydro 
Power 

Environmental Aspects—Tidal Power 
Environmental Aspects—Wind Power 
Environmental Aspects— Electric 
Power 

Environmental Aspects—Nuclear 
Power Plants 

Environmental Aspects and Waste 
Disposal—Geothermal Energy 
Environmental Effects— Natural Gas 
Environmental Impact 

Statements 





ENVIRONMENTAL SCIENCES, 
AQUATIC 

ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 
ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 

Environmental, Legal, and 
Institutional Aspects —Solar Energy 
ENVIRONMENTAL-—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
Exploration —Oil Shale 
Explosion Detection 


EXPLOSIONS AND 
EXPLOSIVES 


External Combustion Engines 
Facilities and Equipment 
Engineering 

Feed Processing—Nuclear Fuels 
Fluid Physics 

Flywheel Propulsion 
Flywheels—Energy Storage 
Fossil Fuels —Policy 

Fuel Cells 

Fuel Elements— Nuclear 

Fuels Production and Properties 
Nuclear 


FUSION ENERGY 
FUSION FUELS 


Fusion Power Plant Technology 
Gaseous Waste I uels 


GENERAL AND 
MISCELLANEOUS 


General Engineering 


Genetics 

Geochemistry 

Geology and Exploration 
Petroleum 

Geology and Exploration 
Natural Gas 

Geology and Hydrology 
Geology, Hydrology, and 
Geothermal Systems 
Geophysics 


GEOSCIENCES 


Geothermal Data and Theory 


GEOTHERMAL ENERGY 
Geothermal Engineering 
Geothermal Exploration and 
Exploration Technology 
Geothermal Power Plants 
HEALTH AND SAFETY 
Health and Safety —Coal 

Health and Safety —Petroleum 
Health and Safety— Natural Gas 
Health and Safety —Oil Shale 
Health and Safety — Nucleay | uels 
Health and Safety lusion I uels 
Heat Storage —Solar 

Heat Transfer and Fluid ‘low 
High Energy Physics 

Hybrid Systems— Automotive 
HYDRO ENERGY 


Hydrocarbon Fuels 
HYDROGEN 

Hydrogen and Synthetic Fuels 
Policy 


Industrial and Commercial Use— 
Hydrogen 

Industry and Agriculture—Energy 
Conservation 

Information Handling 

Inorganic and Physical 

Chemistry 

Inorganic Hydrogen Compound 
luels 


INSTRUMENTATION 


Internal Combustion Engines 
ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 


Isotopic Power Supplies 
Lasers 

Law 

Legal and Institutional Aspects 
Solar 

Liquefied Gas—Energy Storage 
Liquid Waste Fuels 
Magnetic—Energy Storage 
Management 

Marine Engineering 

Marketing and Economics—Coal 
Marketing and Economics— 
Petroleum 

Marketing and Economics— 
Natural Gas 

Marketing and Economics— 
Nuclear Fuels 

Marketing and Economics— 
Fusion Fuels 

Marketing and Economics— 
Hydrogen 


MATERIALS 

Materials Testing 
Mathematical Physics 
Mathematics and Computers 
Medical Physics 

Medicine 

Metabolism 

Metals and Alloys 

MHD Generators 
Microbiology 

Mineralogy, Petrology, and Rock 
Mechanics 

Mining —Coal 

Mining — Nuclear I‘uels 
Miscellaneous Instruments 
Morphology 

Municipalities and Community 
Systems—Energy Conservation 
NATURAL GAS 

Natural Resources—Policy 
Nuclear —Explosives 

Nuclear Energy —Policy 


NUCLEAR FUELS 
Nuclear Physics 


NUCLEAR POWER PLANTS 


NUCLEAR REACTOR 
TECHNOLOGY 

Ocean Thermal Gradient Power 
Plants 

Oceanography 

Oil Production, Recovery, and 
Refining —Oil Shale 

OIL SHALES AND TAR 
SANDS 


Organic Chemistry 
Other Environmental Pollutant 
Lffects 


Other Materials 
OTHER SYNTHETIC AND 
NATURAL FUELS 


PARTICLE ACCELERATORS 
Pathology 


PETROLEUM 
Photochemistry 
Photovoltaic Power Plants 
Physical Isotope Separation 


PHYSICS RESEARCH 
PHYSICS RESEARCH 


(CONT.) 
Physiological Systems 

Plant Design and Operation— 
Hydroelectric 

Plasma Research 

Plutonium and Isotope 
Production Reactors 

Policy, Legislation, and 
Regulation—Petroleum 

Policy, Legislation, and 
Regulation—Natural Gas 
Policy, Legislation, and 
Regulation 

Pollution Control Equipment 
Polymers and Plastics 

Power Conversion Systems—Hydro 
Power Cycles 

Power Plants and Power 
Generation— Electric 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Power Reactors, Breeding 
Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Transmission and 
Distribution —Electric 

Process Heat Reactors 
Processing Coal 

Processing — Petroleum 
Processing —l'usion I'uels 
Production—Hydrogen 
Products and By-Products— 
Petroleum 

Products and By-Products— 
Natural Gas 

Properties—Coal 
Properties—Petroleum 
Properties— Natural Gas 
Properties—I-usion Fuels 
Properties—Hydrogen 
Properties and Composition— 
Oil Shale 

Propulsion Reactors 

Public Health 

Pumped Hydro—Energy Storage 
Radiation and Shielding Physics 
Radiation Chemistry 

Radiation Effects— Biological 
Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Radiation Instrumentation 





PHYSICS RESEARCH (CONT.) 
Radiation Sources 

Radioactive Materials Monitoring 
and Transport —Atmospheric 
Radioactive Materials Monitoring 
and Transport— Terrestrial 
Radioactive Materials Monitoring 
and Transport —Aquatic 
Radiochemistry and Nuclear 
Chemistry 

Reactor Safety 

Regulation and Licensing 

Nuclear Power Plants 
Regulations—Coal 
Regulations —Oil Shale 
Regulations —Nuclear l'uels 
Regulations—Tidal Power 
Regulations—Wind Energy 
Regulations —Environmental 
Atmospheric 

Regulations —Environmental 
Terrestrial 
Regulations—Environmental 
Aquatic 

Regulations and Licensing— 
Hydro Power 

Regulations and Policy — 

Fusion luels 

Research, Development, 
Demonstration, and 
Commercialization—Policy 
Research, Test, and Experimental 
Reactors 

Reserves —Petroleum 

Reserves-- Natural Gas 

Reserves— Nuclear Fuels 

Reserves and Exploration—Coal 
Reserves and Exploration—Oil Shale 
Resource Status and Assessment — 
Geothermal 

Resources and Availability —Hydro 
Power 

Resources and Availability -Solar 
Ienergy 


Safety —Hydrogen 

Safety Engineering 

Site Geology and Hydrology — 
Oil Shale 

Site Geology and Meteorology— 
Hydro Power 

Site Resource and Use Studies 
Site Resource and Use Studies 
Site Resource and Use Studies 
Social and Economic Studies 
Solar Collectors and Concentrators 


SOLAR ENERGY 

Solar Energy Conversion 
Solar Radiation Utilization 
Solar Thermal Power Plants 
Solid State Physics 

Solid Waste Fuels 

Sources —Fusion luels 

Spent luels Reprocessing— 
Nuclear 

Storage—Petroleum 

Storage — Natural Gas 

Storage —Hydrogen 

Storage Rings —Particle 
Accelerators 

Supply, Demand, and Fore- 
casting—Energy 

Theoretical Physics 

Theory and Calculation— 
Nuclear Reactors 
Thermal—Energy Storage 
Thermal Effects—Biological 
Thermal Effluents Monitoring 
and Transport—Atmospheric 
Thermal Effluents Monitoring 
and Transport-—Terrestrial 
Thermal Effluents Monitoring 
and Transport— Aquatic 
Thermionic Converters 
Thermoelectric Generators 
TIDAL POWER 

Tidal Power Plants 
Transport—Hydrogen 
Transport and Handling—Coal 


0604 


2907 
0220 


0320 
3202 
2990 
4220 
4207 
3306 
2908 
0108 
0208 
0307 
0520 
0607 
4209 
0409 


1608 
4404 
17 

1706 


Transport and Storage —Nuclear 
Fuels 

Transport and Storage—Fusion 
Fuels 

Transport and Storage —Policy 
Transport, Pipelines, and 
Handling —Petroleum 
Transport, Pipelines, and 
Handling—Natural Gas 
Transportation—Energy 
Conservation 

Unconventional Sources and 
Power Generation—Energy Policy 
Underground Engineering 
Vacuum Engineering 

Vehicle Design Factors— 
Automotive 

Waste Heat Utilization 

Waste Management -—Coal 
Waste Management —Petroleum 
Waste Management-—Natural Gas 
Waste Management —Nuclear 
Fuels 

Waste Management—F usion 
Fuels 

Waste Processing Plants and 
Equipment 

Waste Research and 
Management -—Oil Shale 

Wave Energy Converters—Tidal 
Well Logging Instrumentation 


WIND ENERGY 
Wind Energy Engineering 


CORPORATE INDEX 


AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 





439 / ERA VOL. 6, NO.3 


ENERGY RESEARCH ABSTRACTS 


01 COAL AND COAL PRODUCTS 
0104 Processing 


REFER ALSO TO CITATION(S) 3333, 3333, 3335, 3336, 3337, 3346, 3573, 
3581, 3780, 3986 


3313 (CONF-801104—5(Draft)) Continuous flow mea- 
surement of coal liquids physical properties: the chemical en- 
gineering technician's role. Gibson, M.R.; Andrews, R.L.; 
Dickerson, L.S. (Oak Ridge National Lab., TN (USA)). 
yng Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF 
AOl. 

From 73. annual meeting of the American Institute of 
Chemical Engineers; Chicago, IL, USA (12 Nov 1980). 

A small-scale, continuous-flow, coal hydroliquefaction 
system is being operated at Oak Ridge National Laboratory 
(ORNL) to determine the physical properties (e.g., viscosity, densi- 
ty, thermal conductivity, and heat capacity) of coal liquids under 
process conditions. These data are essential for proper design of 
equipment for large scale coal liquefaction processes. This paper 
describes lead technician responsibilities for the design, construc- 
tion, and operation of the facility. There are many challenges to the 
technician in this research area: data analysis and interpretation, 
process modifications and additions, craftwork supervision, trouble- 
shooting, and operational decisions during experiments. Examples 
are given showing how a technician's associate degree education 
provided excellent preparation for the challenges encountered 
during this project. 


3314 (DOE/ET/14705—T1) Investigation of piping fail- 
ure at BI-GAS pilot plant. Topical report. (Stearns-Roger, 
Inc., Denver, CO (USA)). 1980. Contract ACOI- 
80ET 14705. 14p. NTIS, PC A02/MF AOl1. 

This is a topical report covering an investigation by Stearns- 
Roger into several incidents of piping failure in the BI-GAS pilot 
plant. It includes decisions that have been made with regard to 
piping replacements and operating procedures that will be effected 
to avoid future failures. To that objective all piping systems have 
been reviewed. Because stress corrosion cracking has been found to 
be the culprit, only stainless steel systems are discussed in this 
report. 


3315 (DOE/MC/02615—T1) Assessment of HYGAS 
mechanical equipment. Albrecht, P.R.; Kramberger, F.E.; 
Recupero, R.M.; Verden, M.L.; Rees, K. (Mechanical Tech- 
nology, Inc., Latham, NY (USA)). Oct 1980. Contract 
AT21-77MC02615. 137p. (MTI—80TR10). NTIS, PC A07/ 
MF AOl. 

The HYGAS process, which converts coal to substitute nat- 
ural gas, is being developed by the Institute of Gas Technology 
(IGT) using an 80 ton per day pilot plant located in Chicago, Illi- 
nois. Plant design started in 1967 and testing began in October 
1971. Since then, 18,000 tons of both Eastern and Western coal 
have been gasified. Assessment of the mechanical equipment was 
made by Mechanical Technology Incorporated (MTI) in collabora- 
tion with a DOE on-site representative and a representative from 
IGT, the operating contractor. Data for the assessment were ob- 
tained by reviewing all available maintenance records, by inter- 
viewing key personnel from maintenance and operations, and by 
observing repairs and maintenance procedures where possible. 
While operating the plant, a variety of equipment problems were 
addressed, many of which are generic to HYGAS as well as other 
coal conversion processes. Some problems were solved completely 
while others were solved to suit the limited needs of the pilot plant. 
Accordingly, the emphasis of this study is on the degree of success 


in dealing with equipment failures, the unresolved problems and the 
implication to future coal conversion plants. 


3316 (FE—2468-83) ESCOE fossil energy program, No- 
vember 15, 1976-August 15, 1980. Final report. (Engineering 

Societies Commission on Energy, Inc., New York (USA)). 
15 Aug 1980. Contract ACOl -TTET 10679. 44p. NTIS, PC 
A03/MF AOl1. 

The Engineering Societies Commission on Energy, Inc. has 
carried out engineering tasks for DOE as follows: recruited and de- 
veloped a professional staff for engineering studies; evaluated some 
17 processes for converting coal to gaseous or liquid fuels (in the 
process identifying and perfecting basic cost estimate data and 
methods for consistency and in conformance to cost guidelines); de- 
veloped a simple, yet effective, ESCOE/DOE information system; 
evaluated applicable non-fossil research studies; assessed the ade- 
quacy of available materials for coal conversion processes; com- 
pared five coal liquefaction processes; examined problems in retro- 
fitting oil- and gas-burning plants to burn coal; prepared a R and D 
plan and development schedule for fuel cells; supported the 
ASPEN computerized design work; developed consistent cost esti- 
mating methods; reviewed coal mining research programs; assisted 
in planning basic engineering research programs; examined oil re- 
covery by mining; and reviewed alternative technologies. (LTN) 


Process for hydrogenation of coal . Wurfel, H. US 
Potent 4,214,974. 29 Jul 1980. Priority date 10 Nov 1976, 
German, Federal Republic of (F.R. Germany), vp. 

In a process for the hydrogenation of coal, a finely divided 
coal-oil slurry is pumped under pressure through preheating means 
and into a hydrogenation reactor. The slurry is hydrogenated in the 
presence of hydrogen and a hydrogenation catalyst and the im- 
provement comprises subjecting the hydrogenation producis from 
said reactor to a first phase separation to obtain a first liquid frac- 
tion and a first gaseous fraction. From the first gaseous fraction a 
second liquid fraction is separated at an elevated temperature 
having a boiling range between about 200°C and about 500°C, and 
preheating said slurry by directly mixing at least a portion of said 
second liquid fraction with said slurry under pressure. 


3318 (MLM—2782) Characterization of Pricetown I un- 
derground gasification knockout pot condensates. Craven, 
S.M.; Craft, B.D.; Franchetti, V.M.; Kinard, C.; Nunn, 
E.B.; Pitre, E.M.; ; Ryan, R.L. (Mound Facility, Miamisburg, 
OH (USA)). 20 Nov 1980. Contract AC04-76DP00053. 35p. 
NTIS, PC A03/MF AOl1. 

The light oil collected in the knockout pot during the under- 
ground coal gasification (UCG) experiment at Pricetown, West 
Virginia, was characterized. Boiling range, elution chromatography, 
gas chromatography, mass spectrometry, nuclear magnetic reso- 
nance, infrared speciroscopy, elemental analysis, and physical tests 
were used to characterize the oil. The oil can be characterized as a 
light, highly aromatic mixture with significant amounts of phenols 
(10 to 25%). Results of various analyses are internally consistent 
and correlate with process changes. Oil characteristics, then, may 
be used to monitor UCG experiments. The oil differs from that pro- 
duced from Western UCG subbituminous coal experiments in that 
it does not contain significant amounts of aliphatic molecules like 
paraffins and naphthenes. Its potential value is dependent on the 
amount of oil produced. It can be either a pollutant or a valuable 
source of chemicals depending on the quantities produced. The 
water from the knockout pot contains many polynuclear aromatic 
hydrocarbons at the milligram per liter level and phenols at the 
gram per liter level. The work was done for the following reasons: 
(1) The coal tar (from hereon called oil because of its volatile 
nature) may contain environmentally hazardous chemical com- 
pounds; (2) It may be useful as a synthetic fuel; (3) It may be useful 





01 COAL AND COAL PRODUCTS 
0104 Processing 


as a petrochemical feedstock; and (4) It may be useful in monitor- 
ing the UCG process. 


3319 (NE/TORV—80/1) Smee. Final report. 
es (Sweden)). Jan 
ales Only), PC A03/ 


(Studsvik Ener ea AB, 
1980. 46p. (In edish). NTIS ¢ S 
MF AOI. 

A pilot project is described, where methane is extracted 
from a moor, by circulating and degassing the ground water con- 
tained in the moor. Two sites are described where the experiments 
have been going on for one year. The experiments show that a con- 
tinuous production of methane is taking place. The volumes pro- 
duced during the period are about 4.5 times the natural gas content 
of the moor. No changes in the vegetation have been noticed 
during the experiments. 


3320 (PB—80-157365) Fundamental research in homo- 
geneous catalysis as related to US energy Problems. Proceed- 
ings of a workshop held at Stanford University, Stanford, 

California on December 4-6, 1974. (Stanford Univ., CA 
(USA). Dept. of Chemistry). 6 Dec 1974. 44p. NTIS, PC 
A03/MF AOl. 

Efforts to identify solutions to energy problems by homoge- 
neous catalysis and to recommend areas for fundamental research 
are reported. Homogeneous catalysts are metal complex catalysts 
which usually function at milder reaction conditions and often pro- 
vide greater selectivity than metal or metal-oxide catalysts. A po- 
tential research area is the reduction of carbon monoxide with hy- 
drogen over transition metal complexes. Implications of this reac- 
tion are discussed for coal gasification, methanation, methanol, the 
Fischer-Tropsch synthesis, and the synthesis of C2 molecules from 
Cl molecules. Another important research area is the application of 
homogeneous catalysis to the conversion of hydrogen, coal, and ni- 
trogen into desirable fuels and chemicals through activation of hy- 
drocarbons, nitrogen, and oxygen. The activation of oxygen for se- 
lective oxidation and for fuel cells is described. A section on specif- 
ic catalysts for individual processes considers the possibility of de- 
signing homogeneous catalysis systems to effect specific chemical 
transformations. Another deals with photochemical energy storage 
and catalyst activities. Finally, new forms of catalysts are described. 


3321 (PB—80-810153) Coke manufacture. 1974-April 
1980 (citations from the Engineering Index Data Base). 
Report for 1974-Apr 80. Hundemann, A.S. (National Techni- 
cal Information Service, Springfield, VA (USA)). May 
1980. 268p. NTIS PC NO1/MF NO1. 

Coke production from bitumens, coal, petroleum and lignite 
is covered in this compilation from worldwide research. Studies on 
coke oven design, performance, corrosion, and deterioration are 
cited. Blast furnace coke, additives, quality control, and chemical 
analysis are discussed. Byproduct recovery from coking processes is 
included. (This updated bibliography contains 259 abstracts, 49 of 
which are new entries to the previous edition.) 


3322 Method of avoiding agglomeration in fluidized bed 
processes . Albright, C.W.; Davis, H.G. (to Union Carbide 
—. US Patent 4,218,287. 19 Aug 1980. Filed date 9 Aug 
1976. vp. 

A fluidized stream of coal particles is introduced into the 
bottom of a vertical reaction zone in a fluidized bed process at a 
velocity of greater than about 200 ft/sec in a vertically upwards di- 
rection, wherein agglomeration of the fluidized bed is prevented. A 
separate liquid hydrocarbon stream is simultaneously introduced as 
a separate injection stream in a vertically upwards direction, said 
coal particles and said liquid hydrocarbons being rapidly and uni- 
formly dispersed within the fluidized bed and reacted therein with 
a suitable reagent. 


3323 (STU—78-4560) Gasification and desulfurization 
of coal by injection _ molten metals. Sundstroem, A. 
om Tekniska —a Stockholm (Sweden)). 
May 1980. 46p. (In Swodh ). Swedish Board for Technical 
Development, Stockholm. 

The desulfurization and gasification of coal has been investi- 
gated on 10 resp. 20 kg scale by injecting coal powder with and 
without oxygen into inductively heated copper melts at approx. 
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1300 °C. The variable parameters have been the depth and tem- 
perature of the bath, the flow of oxygen, particle size, and the con- 
tents of sulfur of the bath. Other possible agents for coal gasifica- 
tion have been studied theoretically. The results show that Zn, Mn, 
and Pb are theoretically unsuitable as gasification agents, whereas 
the potential of Ni is considerably greater. Copper seems to be 
more suitable for the desulfurization of coal than for the gasifica- 
tion especially owing to big losses of coal dust during gasification. 
These are probably due to deficient solubility of coal; the gas 
which was produced at gasification had very divergent CO/CO, 
ratios and very low sulfur containing gases, less than 175 ppM. 
There is a slight tendency of particle size dependent production of 
CO. This dependence could not be confirmed when the coal 
powder was desulfurized. 


3324 Apparatus and method for compacting, degassing 
and carbonizing carbonaceous agglomerates, Theodore, F.W. 
(to Conoco Inc). US Patent 4,218,288. 19 Aug 1980. Filed 
date 12 Feb 1979. vp 

An apparatus for compacting, degassing and carbonizing car- 
bonaceous agglomerates is described. The apparatus comprises a 
rotary kiln having an agglomerate inlet means for introducing green 
agglomerates into the kiln near the inlet of the kiln and a heating 
medium inlet for introducing a heating medium comprising a finely 
divided solid into the kiln at a preselected location intermediate the 
inlet end of the kiln and the outlet end of the kiln to produce a 
mixture at a temperature above the carbonizing temperature of the 
agglomerates and a sieve positioned to receive the products from 
the rotary kiln and separate the heating medium and the compact- 
ed, degassed, carbonized agglomerate product. A method for pro- 
ducing compacted, degassed, carbonized carbonaceous agglomer- 
ates by the use of the apparatus is also disclosed. 


3325 Method of charging solids into coal gasification re- 
actor. Corbeels, R.J.; Kessler, R.V.; Mcmahon, M.A.; 
Nolan, J.T. (to Texaco Inc). US Patent 4,218,222. 19 Aug 
1980. Filed date 7 Sep 1978. vp. 

An extruder for feeding finely divided solids is described. 
And, in combination therewith, means for using gas in various ways 
to repulverize the finely divided solids. It lends itself to a proce- 
dure for continuously charging finely divided solids with water into 
a high pressure reactor. The high pressure is inherently contained, 
and the solids are repulverized for use in a reaction. 


3326 Process for preparing hydrocarbons from gasifica- 
tion of coal. Runderkamp, B.J.; Schaper, L.; Sie, S.T.; Spak- 
man, N.W. (to Shell Oil Co). US Patent 4,218,388. 19 , <n 
1980. vp. 

Synthesis gas is converted into gasoline by contacting the 
gas with a crystalline aluminosilicate zeolite catalyst, the process 
being characterized by conversion of by-product isobutane into gas- 
oline by alkylation. 


3327 Coal pyrolysis Finn, M.J.; Ladner, W.R.; 
Newman, J.O. (to Coal Industry (Patents) Ltd. (United 
Kingdom)). US Patent 4,218,303. 19 Aug 1980. vp. 

Hydropyrolysis of coal can be done as a two stage process, 
offering good yields of benzene. The first stage is carbonization of 
coal in the presence of hydrogen or reactive gas at elevated pres- 
sure. The volatile products, without cooling or condensing, are 
then subjected to cracking at a temperature above the carbonization 
temperature, in the absence of catalyst, in the presence of hydrogen 
or reactive gas. The char remaining is reactive and can be gasified. 
The process is easier to control and offers many advantages com- 
pared to prior proposed single stage hydropyrolysis. 


3328 Retorting hydrocarbonaceous solids . Styring, R.E. 
(to Atlantic Richfield Co). US Patent 4,218,304. 19 Aug 
1980. Filed date 28 Dec 1978. vp. 

Mined, crushed hydrocarbonaceous solids are pyrolyzed in a 
retort with a gas containing hydrocarbons. The gas is heated to a 
suitable temperature of at least 600°F. Thereafter, a relatively small 
amount of oxygen is added to the heated gas outside the retort. The 
resulting mixture is then flowed into the retort. The amount of 
oxygen is theoretically sufficient to raise the temperature of the 
heated gas at least 100°F., but is less than the amount theoretically 
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sufficient to react with all of the hydrocarbons in the heated gas. 
The process is applicable to any type of retort wherein a retort re- 
cycle gas containing hydrocarbons is heated outside the retort and 
is then injected into the retort to provide a source of heat for pyro- 
lyzing hydrocarbonaceous solids in the retort. The advantages of 
this modified indirect heated retorting method depends on the type 
of retort. This method provides added control over carbonate de- 
composition, coking or carbonization of the gas during heating, 
total gas flow, process variations, and the heat requirements and 
thermal efficiency of the process. 


Liquefaction of lignite. Anthony, R.G.; Philip, 
CVs Lium, T.C.; Haley, S.K.; Shumbera, D.A. (Texas A 
and M Univ., College Station). pp 8.1-8.8 of Lignite. Math- 
ewson, C.C. (ed.). College Station, TX; Texas A and M 
University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Autoclaves, T reactors and minibatch reactors have been 
used to study the liquefaction and rate of liquefaction of lignite 
with tetralin, Wilsonville recycle solvent, and creosote. Kinetic 
data and rate models are presented for all three solvents. Because 
of different reaction conditions the kinetic models differ. The maxi- 
mum conversion of lignite increased with increasing temperatures 
and pressures. A structure for lignite is discussed and a parallel 
series reaction network for lignite decomposition is presented. 


3330 Low Btu gas from lignite. Hopkins, G.R.; Cola- 
luca, M.A. (Texas A and M Univ., College Station). pp 
10.1-10.6 of Lignite. Mathewson, C.C. (ed.). College Sta- 
tion, TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The state-of-the-art for coal gasification for low Btu fuels is 
reviewed. Included are fixed bed, fluidized bed, entrained bed, 
liquid medium, and in situ techniques for the gasification of coal. 
The potential for the use of lignite is discussed. 


3331 Underground conversion of Texas lignite. Jen- 
nings, J.W. (Texas A and M Univ., College Station). pp 
12.1-12.7 of Lignite. Mathewson, C.C. (ed.). College Sta- 
tion, TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The results of three backburn links and subsequent gasifica- 
tions are presented and discussed. After good success with a 10 ft 
burn, either overriding or stream tube conditions is thought to have 
prevailed in each of two 50 ft burns. Additional testing is underway 
to confirm this hypothesis. 


3332 Separation of micron sized particles from coal liq- 
uids: verification of surface charge. Rodgers, B.R. (Oak 
Ridge National Lab., TN). AJChE Symp. Ser.; 76: No. 192, 
68-73(1980). 

Unconverted solids from coal liquefaction have a significant 
associated charge (zeta potential). The magnitude of the charge 
suggests that it is an important aspect of stabilization. The zeta po- 
tential needs to be related to the stability of coal derived solids in 
order to be useful in the separation of small micron sized particles 
by agglomeration. 2 figures, 2 tables. 
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3333 Process of scrubbing polyvalent phenols from gas. 
Stonner, H.; Wiesner, P. (to Metallgesellschaft Ag (Ger- 
many, F.R.)). US Patent 4,218,576. 19 Aug 1980. vp. 

Mono and poiyvalent phenols are recovered from gasified 
coal by scrubbing the phenol-containing gas with water, separating 
the extracted phenols into a monovalent phenol-rich fraction and a 
polyvalent phenol-rich fraction and recovering the monovalent 
phenols separately from the polyvalent phenols by solvent extrac- 
tion. 
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3334 Techniques for assaying the value of lignite-based 
fertilizers. Pettit, R.E.; Taber, R.A. (Texas A and M Univ., 
College Station). pp 11.1-11.8 of Lignite. Mathewson, C.C. 
(500 ) College Station, TX; Texas A and M University 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Results from these experiments have provided some insights 
into the influence of lignite-based fertilizers on plant growth, soil 
fertility, and the activity of microorganisms both within the fertiliz- 
ers and within soil treated with the fertilizers. Yield data indicated 
that there were no significant differences between amounts of grain 
or forage obtained from each of the fertilizer treatments (commer- 
cial fertilizers and lignite-based fertilizers); however, plant yields 
from the fertilized treatments were significantly higher than the 
control treatments. The basic fertilizer ingredients generally con- 
tained a low incidence of microorganisms. Once blended and 
bagged, the numbers of microorganisms rapidly increased with a 
relatively high incidence of actinomycetes and bacteria. There were 
some preliminary indications that the organisms added to the soil 
(within the fertilizer) did have an influence on the activity of var- 
ious organisms within the soil. Fungal species classified within the 
genera Trichoderma, Penicillium, Aspergillus, and Fusarium were 
commonly isolated from root surfaces. In addition, large numbers 
of bacteria were isolated from the root surfaces, with differences 
noted in the groups commonly associated with a specific plant type. 
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REFER ALSO TO CITATION(S) 3313, 3318, 3332, 3369 


3335 (MLM—2783) Analytical procedures used in char- 
acterization of knockout-pot condensates from the Pricetown 
I underground gasification. Craven, S.M.; Craft, B.D.; Fran- 
chetti, V.M.; Kinard, C.; Nunn, E.B.; Pitre, E.M.; Ryan 
R.L. (Mound Facility, Miamisburg, OH (USA)). 26 Nov 
1980. Contract AC04-76DP00053. 1lp. NTIS, PC A02/MF 
AOl. 

This report summarizes the various analytical methods used 
to analyze the liquids produced in the Pricetown I underground 
coal gasification experiment. Techniques used to analyze the oil in- 
clude gas chromatography/mass spectrometry; infrared spectros- 
copy; NMR spectroscopy; elemental analysis for carbon, hydrogen, 
nitrogen, oxygen and sulfur; boiling range; elution chromatography; 
specific gravity; viscosity; and vacuum distillation. The water was 
analyzed by extraction techniques followed by gas chromato- 
graphy/mass spectroscopy. 


3336 Characterization of nitrogenous compounds in coal 
by mass spectrometry in combination with separation tech- 
elena, Grigsby, R.D.; Schronk, L.R.; Hanks, A.R. (Texas 
A and M Univ., College Station). pp 4.1-4.10 of ve 
Mathewson, Cc. (ed.). College Station, TX; Texas A and 
M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

A base fraction previously separated from anthracene oil 
was analyzed qualitatively and quantitatively by a combination of 
high performance liquid chromatography with probe microdistilla- 
tion/mass spectrometry. The data were processed by computer to 
give elimination curves for molecular ions corresponding to compo- 
nents of the mixture. Relative positions and shapes of the curves 
were explained by the existence of homologous members in the -Z 
series C/sub n/H/sub 2n+z/Nz. Amounts of the components were 
estimated from the areas under the curves. 


3337 Analytical techniques to characterize lignite-con- 
version products. Phillip, C.V.; Anthony, R.G. (Texas A and 
M Univ., College Station). pp 6.1-6.10 of Lignite. Mathew- 
son, C.C. (ed.). College Station, TX; Texas A and M Uni- 
versity (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

A number of sophisticated techniques, such as proton and 
C** nuclear magnetic spectroscopy and infrared spectroscopy, are 
used on a non-routine basis for studying Texas lignite-conversion 
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products obtained from different bench scale lignite liquefaction ex- 
periments. On a routine basis, the lignite-derived gases are analyzed 
by an automated gas chromatographic system, which is comprised 
of an isothermalmulticolumn gas chromatograph and an integrator 
which is capable of performing the data analysis and controlling the 
GC operation. The gaseous sample injected into the GC is separat- 
ed using the five columns in the system. The switching valves con- 
trol the choice and time of the sequential use of different columns. 
The gas analyzer offers short analysis times as well as a simple 
operational procedure for everyday use. Lignite-derived liquids are 
separated by gel permeation chromatography into aromatic, pheno- 
lic, and asphaltenic fractions, where asphaltenes and long chain hy- 
drocarbons are in the same fraction. The separation is clean and 
devoid of any overlapping. The chromatographic system uses two 
sets of four 100 A pStyragel columns and two solvents such as te- 
trahydrofuran and toluene. The saturated hydrocarbons are separat- 
ed from the asphaltenes by vacuum distillation. Aromatic phenolic 
and aliphatic fractions are characterized by gas chromatography- 
mass spectrometry. Although various analytical data such as ir, 
nmr, molecular size distribution and elemental composition of as- 
phaltenes have been obtained, the chemical characterization is not 
complete. The gel permeation chromatographic separation tech- 
nique, which is developed for the lignite-derived liquid, is very 
useful for a fast quantitative analysis of any coal-derived liquid. 


0108 Waste Management 


Land disposal of coal gasification residue. Boegly, 
Wi. Jr.; Wilson, H.W. Jr.; Francis, C.W. (Oak Ridge Natl 
Lab, Tenn). J. Energy Div., ASCE; 106: No. 2, 179-186(Oct 
1980). 

Solid wastes produced in all stages of the coal fuel cycle 
(mining, processing, beneficiation, and utilization) may represent a 
major fraction of the total solid waste. The Stored Solids Study has 
as its objective the provision of design criteria for geologic disposal 
of solid wastes at coal gasification facilities. The major emphasis is 
directed toward alerting the specific emerging coal technologies of 
possible environmental impacts of ground-water leachate from coal 
conversion residues in land disposal sites, as well as in runoff from 
rainfall on coal storage piles. The studies represent an engineering- 
oriented approach to attenuation of the dissolution and subsequent 
movement of coal conversion solid wastes by using suitable geolog- 
ic media and a knowledge of the geochemical interactions between 
leachate and local soils. First-order dissolution rates have been de- 
termined for components of some of these wastes. The experimental 
program utilizes a three-step approach: characterization, evaluation, 
and prediction. 11 refs. 


3339 Method of production of cellular concrete . Ja- 
tymowicz, H.; Siejko, J. (to Centralny Osrodek Badawczo- 
Rozwojowy Przemyslu Betonow “Cebet” (Poland)). US 
Patent 4,214,911. 29 Jul 1980. Priority date 5 Jul 1977, 
Poland, vp. 

A method for producing cellular concrete comprising the 
steps of mixing a filler, consisting essentially of a sandy fraction ob- 
tained as a waste material from the combustion of brown coal and 
having an SiO: content of 80-90%, with a binder consisting essen- 
tially of lime and cement, dry grinding the mixture of filler and 
binder, adding water at a temperature of about 50°C and a pore- 
producing agent to said mixture and allowing the resulting mixture 
to set. 


0109 Environmental Aspects 
REFER ALSO TO CITATION(S) 3360, 4167, 4205, 4248 


3340 (DOE/OR/03054—T1(Vol.2)) SRC-I solvent re- 
fined coal demonstration facility, Daviess County, Kentucky. 
(Southern Co. Services, Inc., Birmingham, AL (USA); In- 
ternational Coal Refining Co., Allentown, PA (USA)). 1 
Aug 1980. Contract AC05-78OR03054. 617p. NTIS, PC 
A99/MF AOl1. 

This volume of the Environmental Information Document 
on SRC-I contains appendices I-P. Information is provided for the 
preparation of the Environmental Impact Statement. Title listings 
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of the appendices are: meteorology and air quality reports, Decem- 
ber 1978 and March 1979; sound; economic, social, and cultural fea- 
tures; historical/architectural survey; archeological reports, 1979 
and 1980; potential for burial and preservation of fossils; and alter- 
nate sites. 


3341 (DOE/OR/03054—T(Vol.1)) SRC-I solvent re- 
fined coal demonstration facility, Daviess County, Kentucky. 
(Southern Co. Services, Inc., Birmingham, AL (USA); In- 
ternational Coal Refining Co., Allentown, PA (USA)). 1 
Aug 1980. Contract AC05- 78OR03054. 589p. NTIS, PC 
A25/MF AO1. 

This volume of the Environmental Information Document 
on SRC-I contains appendices A-H. Information is provided for the 
preparation of the Environmental Impact Statement. Title listings 
of the appendiecs are: land use; geology; vegetation; wildlife; sur- 
face water; ground water; aquatic ecology; and mussel investigation 
report. (DMC) 


3342 (PB—80-159510) Research on the hydrology and 
water quality of watersheds subjected to surface mining. 
Phase I: premining hydrologic and water quality conditions. 
Open file report (summary) 22 January 1976-22 January 
1978. McIntosh, G.E.; Harmon, W.R. (Science and Educa- 
tion Administration, Coshocton, OH (USA). North Appala- 
chian Experimental Watershed). 22 Dec 1979. Contracts 
J0166054;J0166055. 35p. NTIS, PC A03/MF AO1. 

Five watersheds, ranging in size from 29 to 52 acres, were 
selected in east-central Ohio for the purpose of investigating the 
hydrologic and water quality conditions occurring before, during, 
and after surface mining. The average concentrations of the water 
quality parameters for all watersheds were as low as or lower than 
the Environmental Protection Agency recommended maximum al- 
lowable concentrations in drinking water except for suspended 
solids. Before mining the average concentration of suspended solids 
in storm runoff ranged from 118 to 1,100 micrograms/1, and for 
base flow the range was from 44 to 247 micrograms/]; the higher 
concentrations were associated with the watersheds exhibiting the 
greatest premining disturbance. Iron ranged from an average of less 
than 3 to 228 micrograms/]. Manganese ranged from less than 41 to 
334 micrograms/1. Premining ground water systems for each water- 
shed had two major perched aquifers within the top 250 ft. 


3343 (PB—80-809445) Pollution and environmental as- 
pects of fuel conversion. 1964-1978 (citations from the NTIS 
data base). Report for 1964-78. Hundemann, A.S. (National 
Technical Information Service, Springfield, WA (USA)). 
Apr 1980. 260p. NTIS PC NO1/MF NO1. 

Abstracts dealing with environmental impacts related to 
fossil fuel conversion processes (primarily coal gasification) are pre- 
sented. A few citations concerning environmental considerations 
pertaining to future energy growth are included. (This updated bib- 
liography contains 253 abstracts, none of which are new entries to 
the previous edition.) 


3344 (PB—80-809452) Pollution and environmental as- 
pects of fuel conversion. 1979-March 1980 (citations from the 
NTIS data base). Report for 1979-March 1980. Hundemann, 
A.S. (National Technical Information Service, Springfield, 
VA (USA)). Apr 1980. 108p. NTIS PC NO1/MF NO1. 

Abstracts dealing with environmental impacts related to 
fossil fuel conversion processes (primarily coal gasification) are pre- 
sented. A few citations concerning environmental considerations 
pertaining to future energy growth are included. (This updated bib- 
liography contains 101 abstracts, 83 of which are new entries to the 
previous edition.) 


3345 Effects of coal-gasification sour water on xenopus 
laevis embryos. Dumont, J.N.; Schultz, T.W. (Oak Ridge 
Natl Lab, Tenn). J. Environ. Sci. Health, Part A; A15: No. 2 
127-138(1980). 

The untreated sour water from a coal-gasification process 
has been examined for toxic and teratogenic effects on the embryos 
of the amphibian Xenopus laevis. Embryos were exposed to vary- 
ing concentrations of sour water, and the number of deaths and ab- 
normals as well as motility, pigmentation, and stage of development 
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were monitored. Increases in toxicity and teratogenicity were di- 
rectly related to both concentration and time of exposure. The sour 
water also caused a reduction in motility, pigmentation, and rate of 
embryonic development. 21 refs. 


3346 Ground-water effects of underground coal gasifica- 
tion experiments in Northeastern Wyoming. Mead, S.W.; 
Wang, F.T.; Ganow, H.C.; Stuermer, D.H.; Stone, R. New 
York, NY; American Inst. of Mining and Metallurgical En- 
a (1979). 10p. Society of Petroleum Engineers, Dallas, 


From 54th Annual Fall Technical Conference and Exhibi- 
tion of the Society of Petroleum Engineers; Las Vegas, Nevada (23 
Sep 1979). 

The Lawrence Livermore Laboratory (LLL) has carried out 
two underground coal gasification (UCG) experiments at its Hoe 
Creek site in Northeastern Wyoming. Environmental studies are 
being conducted in conjunction with these UCG experiments, in- 
cluding an investigation of changes in local ground-water quality. 
Such changes are a consequence of the residual reaction products - 
coal ash, char, some of the coal tars, and roughly 10% of the prod- 
uct gases - which remain underground after gasification. When 
ground water returns to the gasification zone, leaching and dissolu- 
tion processes lead to the formation of a plume of contaminated 
ground water, which begins to move through the coal seam. In ad- 
dition, fissuring and roof coilapse may destroy the integrity of the 
underground reaction vessel permitting contaminants to escape to 
the surface or into overlying aquifers. Field investigations include 
ground-water quality monitoring near the UCG experiments, geo- 
technical measurements of ground deformations, and post-burn 
coring. Limited water quality analysis is performed in the field, and 
more extensive analysis, including GC-MS, is carried out at LLL 
and US Geological Survey laboratories. The field program is aug- 
mented by laboratory measurements and modeling studies. Ground- 
water quality in wells near the first experiment was monitored for 2 
years following gasification. A large number of contaminants were 
found in wells located up to 100 ft (30 m) from the burn zone, but 
concentrations have decreased substantially as a result of sorption 
by the coal. During the second gasification experiment (Hoe Creek 
II), roof collapse and the inadvertent gasification of an overlying 
coal seam caused the interconnection of three aquifers, including 
the two gasified coal seams. We have measured the resulting 
changes in local hydrology and in the dispersal of reaction-product 
contaminants. 


3347 Preliminary assessment of the impact of radionu- 
clides in western coal on health and environment. Styron, 
C.E. (Monsanto Res Corp, Miamisburg, Ohio). pp 369-374 
of Technology for energy conservation. Silver Spring, MD; 
InformationTransfer Inc. (1978). 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

It is now apparent that Western coal being mined today does 
not contain significantly greater concentrations of radionuclides 
than Eastern coal and that Western coal does not have a unique 
geochemical affinity for radionuclides. The first phase of the proj- 
ect was designed to 1) delineate the scope of the potential environ- 
mental and human health problem associated with radioactivity in 
Western coal; 2) establish a data base on the radionuclides found in 
Western coal; 3) study the release, fate, and accumulation of ra- 
dionuclides from a power plant burning Western coal; and 4) assess 
the possible need for additional control technology or standards: 
This report summarizes results of initial studies. 12 refs. 
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3348 (NCEI—0019) Peat deposits of Light Ground Po- 
cosin, Pamlico County, North Carolina. Ingram, R.L.; Otte, 
L.J. (North Carolina Univ., Chapel Hill (USA). Dept. of 
Geology). Jun 1980. Contract AC01-79ET14693. 26p. 
NTIS, PC A03/MF AOl. 

The Light Ground Pocosin peat deposits is located in south 
central Pamlico County, 13 miles east of New Bern. Except for a 
narrow channel 8 to 12 feet deep, and two small areas of thin peat 
over highs on the sub-peat surface, the peat lies in a broad shallow 
depression and increases in thickness to about 7 feet in the center. 


The deposit occupies an area of 5930 acres and has a total of 5. 
million tons of moisture-free peat. The peat, greater than 4 
thick, occupies an area of 2790 acres and has 3.478 million tons o 
dry peat. The peat lies just to the east of the Arapahoe sand ridge 
Suffolk Scarp. The normal surface elevation in the area around the 
peat (the Pamlico terrace or surface) is 15 to 20 feet; however, the 
surface of the peat is a broad dome reaching an elevation of over 
20 feet. Two main types of peat are present: (1) a brown, decom- 
posed fibrous peat usually restricted to the infilled channel; and (2) 
a black, fine-grained, highly decomposed humic peat. Stumps and 
logs of white cedar and cypress are common throughout the black 
peat. The moisture content increases with depth from an average of 
74% in the top foot to 90% at 9 feet. The bulk density increases 
from about 180 tons of dry peat per acre-foot in the top foot to 270 
tons at 3 feet and then decreases to 125 tons at a depth of 9 feet. 
Within the main body of the peat the ash content is almost always 
below 10% and is usually below 5%; and the heating value ranges 
from 9800 to 10,900 Btu/lb with a median of 10,500. The nitrogen 
content ranges from 0.9 to 2.0% with a median of 1.4%. The sulfur 
content ranges from 0.2 to 0.3% with a median of 0.2%. 


3349 Synthetic pulse radar including a microprocessor 
based controller . Fowler, J.C.; Rubin, L.A.; Still, W.L. (to 
Ensco Inc). US Patent 4,218,678. 19 Aug 1980. Filed date 
11 May 1979. vp. 

This invention relates to pulse radar detection of targets in 
extended media, including natural phenomena such as oil, coal and 
ore deposits within the earth. In particular, this invention relates to 
a pulse radar system employing a synthetic pulse formed from a 
fourier spectrum of frequencies generated and detected by a digital- 
ly controlled transmitter and receiver circuits. 


3350 Stra’ setting for lignite accumulation in the 
Texas Gulf Coast. Berg, R.R. (Texas A and M Univ., Col- 
lege Station). pp 1.1-1.10 of Lignite. Mathewson, C.C. (ed.). 
College Station, TX; Texas A and M University (1980). 
From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 
Mineable lignites in the Texas Coastal Plain are associated 
with the shallow, undip sections that occur within thick wedges of 
coarse-clastic sediment of Tertiary age. The lignites are found in 
beds that range up to 25 ft (8 m) in thickness, and deposits are vari- 
able in lateral extent. Most lignites are associated with delta plain, 
delta front, or barrier island sediments. Properties of the sedimenta- 
ry section adjacent to lignites are important in predicting the lateral 
extent of mineable beds as well as in explaining local variations in 
thickness. Sedimentary sequence can be observed in cores which 
display changes in texture, composition, and sedimentary structures 
in vertical sequence. These primary properties were determined by 
the physical conditions under which the sediments and associated 
lignites were deposited. Therefore, core interpretation can be im- 
portant in lignite exploration and development. Differences in local 
occurrences of lignite are illustrated by two examples. One, a wide- 
spread mineable deposit was formed in a delta-front environment of 
deposition. The other, representing accumulation in an abandoned 
stream channel, is of limited extent. Both examples illustrate that 
the extent of lignite might have been predicted from the sequence 
observed in the cored sections. 


3351 Stratigraphy of selected lignite deposits in Texas. 
Kersey, D.G. (Texas A and M Univ., College Station). pp 
2.1-2.14 of Lignite. Mathewson, C.C. (ed.). College Station, 
TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The mining of lignite can be made more efficient by under- 
standing the stratigraphy and depositional environment of the lig- 
nite and overburden formations. Two examples are presented to 
show how the depositional environment affects the morphology of 
the lignite and overburden units. The first example is a Wilcox lig- 
nite deposit in Harrison county, Texas. Analysis of 11 continuous 
cores and 400 borehole logs indicate the Wilcox sediments were de- 
posited in low-lying interchannel floodplains. The lignite (0 - 2.4 m) 
was formed in fresh water swamps within the floodplain. The over- 
lying Carrizo Formation (0 - 21.4 m) was deposited in a fluvial en- 
vironment. The next unit, the Reklaw Formation (0 - 42.7 m), has 
the characteristic features of sediment deposited in a shallow 
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marine environment. The overlying Queen City Formation (0 - 7.6 
m) and Quaternary sediments (0 - 12.2 m) were both deposited in 
fluvial environments. The second example is a Jackson lignite de- 
posit in Atascosa and McMullen counties, Texas. Analysis of 3 con- 
tinuous cores and 600 borehole logs show that the lignite (3.7 m) 
was deposited in a coastal marsh. Lithofacies 1 (9.6 m) was deposit- 
ed in a meandering stream that flowed near base level in a coastal 
swamp. Lithofacies 2 represents coastal grass-flats or lagoonal- 
margin sediments. The underlying lithofacies 3 was deposited in a 
lagoon and the lowest unit, lithofacies 4, formed in a barrier-flat en- 
vironment. Knowledge of the stratigraphy and depositional envi- 
ronment makes it possible to make the following generalized mine 
predictions: ash and sulphur content of the lignites; continuity of 
the lignite; potential of flooding and aquifer pollution; and stability 
of highwall slopes. 


Engineering geology of Texas lignite deposits. 
akseuin, C.C. (Texas A and M Univ., College Station). 
pp 3.1-3.11 of Lignite. Mathewson, C.C. (ed.). College Sta- 
tion, TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

As the costs of exploration, mining, and reclamation in- 
crease, and as new environmental regulations are introduced, the 
role of engineering geology in the exploration, evaluation, and val- 
uation of Gulf Coast lignites will expand. The objective of engi- 
neering geologic analyses is to predict the impact of the geologic 
system on mining and reclamation operations and to predict the 
impact of mining and reclamation on the environment. The basic 
eomponent of any such analysis is an evaluation of the stratigraphy 
of the site and the determination of the environment of deposition 
of the stratigraphic units. This component forms the three-dimen- 
sional framework for the analysis of such problems as the hydro- 
geology of the site, risks of aquifer polluticn, solid waste disposal, 
high-wall stability, and settlement of the reclaimed surface. A ma- 
jority of the data needed to carry out an engineering geologic anal- 
ysis is collected during exploration activities. Early predictions of 
adverse conditions can greatly enhance the evaluation, design, and 
permitting of a lignite mine. 


3353 Geostatistical methods in liqnite exploration. All- 
dredge, J.R. (Texas A and M Univ., College Station); 
Tolley, H.D.; Mathewson, C.C. pp 7.1-7.5 of Lignite. Math- 
ewson, C.C. (ed.). College Station, TX; Texas A and M 
University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

This paper applies and illustrates the use of methods for 
geostatistical estimation of lignite reserves. The current techniques 
of geostatistical estimation are reviewed and new methodology is 
presented. This new methodology provides an alternative proce- 
dure to model the variogram and compute the estimation variance 
in the evaluation of mineral reserves. These results have implica- 
tions in the selection of optimal sampling locations. An application 
to lignite deposit exploration is presented. 


3354 How to undermine the system. Hoskins, E.R. 
(Texas A and M Univ., College Station). pp 14.1-14.6 of 
Lignite. Mathewson, C.C. (ed.). College Station, TX; Texas 
A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The historical production record of, projected demand for, 
and estimated resource base of surface-mineable lignite in Texas is 
analyzed in this paper. If the reserve estimate of 6.7 billion tons is 
correct, it will be difficult to achieve the projected mining rate of 
100 billion tons a year by 2000 and impossible to sustain that mining 
rate for more than 10 to 15 years. The 100 billion or so tons of 
deep basin lignite resources, however, have the potential of sup- 
porting a mining rate of 200 million tons a year for more than 300 
years. Methods for recovering the deep basin lignite resources are 
being developed, but these techniques need to be coming on stream 
in large commercial operations by 2000 if the projected appetite for 
lignite in Texas is to be satisfied. It seems apparent that if our goal 
is a smooth transition from a petroleum- and natural gas-based in- 
dustry to one based on lignite as either a source of electric power 
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or as an organic raw material, we are behind schedule with our re- 
search programs. 


3355 Chemistry and mineralogy of lignite overburden. 
Hossner, L.R.; Dixon, J.B.; Senkayi, A.L.; Ahlrichs, J.S. 
(Texas A and M Univ., College Station). pp 15.1-15.15 of 
Lignite. Mathewson, C.C. (ed.). College Station, TX; Texas 
A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Lignite overburden materials in East Texas are being investi- 
gated to assess their suitability for placement on the surface of re- 
claimed land after strip mining. Five cores (with depths up to 80 
meters) were selected from representative locations along the Texas 
lignite belt for chemical, physical, and mineralogical analyses. Pre- 
liminary data indicate that extreme textural variability is an inherent 
property of these sediments due to the diverse environments of 
deposition. Oxidized or weathered zones (with depths to 20 meters) 
which are free of acid forming sulfide minerals were observed in 
the upper portions of all cores. Materials in these zones are charac- 
terized by reddish brown colors due to presence of free iron oxides 
(compared to uniformly gray colors in the reduced zones) and 
lower pH, exchangeable cations, percent base saturation and electri- 
cal conductivity values. Data on salinity and exchangeable basic ca- 
tions showed that 60% of the samples contained some soluble salts. 
However, relatively low electrical conductivity values indicated 
that these materials would not be considered saline and would 
rarely cause problems. The distribution of both chlorite and feld- 
spar minerals reflected the depth of weathering. Chlorite, siderite, 
and sulfide minerals were only associated with the unweathered 
zones. Smectite and kaolinite were the dominant clay minerals in all 
the cores. There was almost no smectite in the A horizon whereas 
it was the dominant layer silicate mineral in the B horizon and 
throughout the remainder of the core. The relative accumulation of 
kaolinite and mica in the A horizon in relation to smectite is also an 
indication of differential weathering and/or leaching of smectite 
from this horizon. 


0120 Mining 
REFER ALSO TO CITATION(S) 4090 


3356 (MTCH-PR—4-79) Surface mining. (Minin 
Technology Clearing House, Tamworth, Staffordshire 
(UK)). 1979. 121p. IS, PC A06/MF AO1. 

The Coal Working Party of the International Energy 
Agency formed the MTCH to develop collaboration and help the 
coal mining R and D of its Members. Those currently participating 
in the Clearing House are Belgium, Canada, W. Germany, Italy, 
New Zealand, Spain, the UK and the USA, and they nominate an 
Executive Committee which controls its work: the collection and 
collation of R and D data, the investigation of specific technical 
areas, the arrangement of technical meetings, and the supply of in- 
formation in response to individual queries. This volume covers on- 
going research programs in the various countries in surface mining 
as follows: planning and management, equipment, methods, hydrol- 
ogy, reclamation, ecology, environment, stability, mine drainage, 
and blasting. (LTN) 


3357 (JPRS—76800) China report: economic affairs, 
No. 96. 12 Nov 1980. Translation of various papers. 26p. 
NTIS. 

Articles on coal development, marsh gas production, energy 
savings in industry, and slurry pipeline transport of coal are con- 
tained in this report. The article on coal development is abstracted 
separately for inclusion in the Energy Data Base. (DMC) 


3358 Mining unit of coal combines. Blazewicz, A.; Jar- 
omin, Z.; Pilarski, K.; Szymczyk, B. (to Centralny Osrodek 
Projektowo Konstrukoyjny Maszyn Gorniczych Kom 
(Poland)). US Patent 4,218,095. 19 Aug 1980. vp. 

A mining unit for a coal combine comprising a cylinder 
having a cap plate and helically wound panels on the cylinder. The 
edges of the plate and the panels are provided with cutter holders. 
The perimeter of the panels project beyond the edge of the cylin- 
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der in the direction of the combine body forming a conical profile. 
The cylinder overlaps the body of the combine. An element mount- 
ing the unit on a drive shaft of the combine is situated inside the 
cylinder so as to be partly within the region of the cap plate. 


3359 Simulation of surface mining operation. Russell, 
J.E. (Texas A and M Univ., College Station). pp 13.1-13.8 
of Lignite. Mathewson, C.C. (ed.). College Station, TX; 
Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The role of numerical models of surface mining operations 
has been examined in an introductory manner and the following 
conclusions drawn. Numerical models of surface mining operaticns 
are available and can be used both during the design phase and 
later during operations. The development and use of these models 
requires engineers with a basic understanding of both surface 
mining operations and numerical models. It is imperative that the 
engineer has a clear understanding of the assumptions associated 
with a model and the related limitations that these assumptions 
place on the simulated result. Finally, the importance of model vali- 
dation and the continued development of models has been noted. 
Numerical simulation can help us to better understand, and there- 
fore improve, surface mining operation in the more complex mines 
of the future. 


3360 Impact of surface mining on water quality. Deuel, 
L.E. Jr.; Brown, K.W. (Texas A and M Univ., College Sta- 
tion). pp 16.1-16.6 of Lignite. Mathewson, C.C. (ed.). Col- 
lege Station, TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Surface water which runs off spoil stockpiles or the re- 
claimed land following mining may be contaminated with undesira- 
ble materials, resulting in the degradation of the quality of receiv- 
ing waters. The objective of this segment of the project was to 
evaluate the quality of runoff water from the spoil piles and re- 
claimed surfaces of a group of proposed mine sites, and to compare 
the results with the quality of runoff emanating from the soils 
native to the area prior to mining. A rainfall simulator was utilized 
to generate the one-hour 10 year rainfall intensity on both re- 
claimed and native test plots at diverse locations across the Texas 
lignite belt. In each location, 3 native soils were compared with the 
plots established on reclaimed test pits. Results indicated that re- 
claimed spoils, properly treated with liming materials, do not differ 
significantly in runoff water quality from the native soils, with re- 
spect to pH, Fe, and Mn concentrations. In a few instances, the sa- 
linity of runoff from the reclaimed spoils was greater than that 
from native soils. However, the concentration of salts was not of 
sufficient magnitude to be considered detrimental to the receiving 
waters. 


3361 Hydraulic properties and hydrogeologic mapping of 
reclaimed Gulf Coast lignite mines. Kennedy, J.L.; Pepper, 
G.L. (Texas A and M Univ., College Station). pp 17.1-17.14 
of Lignite. Mathewson, C.C. (ed.). College Station, TX; 
Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The hydrogeology and seepage risk of a reclaimed Gulf 
Coast lignite mine can be determined from the pre-mine geology 
and hydrogeology of the site. Four types of reclaimed mines can be 
defined on the basis of hydrogeology. The quality of local shallow 
groundwater resources is most likely to be affected where ground- 
water in the mine can easily migrate into local aquifers. This will 
occur where the overburden contains much sand and the ground- 
water table in the reclaimed mine is rapidly recharged. Disturbed 
overburdens rich in sand experience a relative decrease in hydraulic 
conductivity that remains approximately the same with increasing 
depth of spoil burial. Shales experience a relative increase in hy- 
draulic conductivity at shallow depths of burial, but are compress- 
ible, causing hydraulic conductivity to decrease with increasing 
depth of burial. Detailed geologic analysis and isopaching of the 
overburden thickness can be used to determine the rate at which 
groundwater in the reclaimed mine will seep into adjacent undis- 
turbed aquifers in the hiqhwall and below the mined-out lignite 
seam. Most of the spoil at the base of reclaimed Gulf Coast mines 
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will have a low hydraulic conductivity so that the risk of deep 
aquifer pollution is minimized. 


3362 Ecosystem concept and land reclamation. Smeins, 
F.E. (Texas A and M Univ., College Station). pp 18.1-18.5 
of Lignite. Mathewson, C.C. (ed.). College Station, TX; 
Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Ecosystems are complex, dynamic systems composed of in- 
teracting biotic and abiotic components. Surface mining produces 
both on- and off-site ecosystem impacts. Disturbance and change 
are recognized as natural phenomena and within limits may be im- 
portant in the origin and maintenance of ecological diversity. Plan- 
ning and management on a regional basis to maintain critical and 
unique ecosystems, to incorporate man-made changes into the natu- 
ral fabric and to provide for a mosaic of natural and man-made 
ecoystems is suggested as the most critical c sideration for the 
ecological well-being of an area. 


3363 Revegetation of drastically disturbed lands. 
Brown, K.W.; Deuel, L.E. (Texas A and M Univ., College 
Station). pp 19.0-19.9 of Lignite. Mathewson, C.C. (ed.). 
College Station, TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Physical and chemical characteristics of the materials found 
overlying lignite deposits in Texas exhibit a wide range of variabil- 
ity. Differences between adjacent overburden layers may be as 
large as differences between materials found at two different mine 
locations, separated by hundreds of kilometers. The texture and 
water retention of mixed overburden materials is often more ac- 
ceptable as a plant growth medium than the thin native topsoils. 
Where the topsoils are deep and moderate textured, the mixed mine 
spoil may not be as good a growth medium as the topsoil. Such 
soils are usually not found overlying lignite deposits however. The 
formation of acidity is a major chemical characteristic which limits 
the use of certain layers of overburden for purposes of reclamation. 
The acidity is attributable to pyritic sulfur in the overburden often 
just above the lignite seam and can easily be spoiled at such depths 
that it will not appear on the surface following surface recontour- 
ing. In some deposits, pyrite is found much more extensively 
throughout the reduced zone and special handling may be required 
to assure that the pyrite bearing material is buried below four feet. 
With proper nutrients and lime additions, selected overburden 
layers can be demonstrated in the greenhouse to yield as good as or 
better than the native topsoils. The lime additions required, howev- 
er, for some materials may be uneconomical in the field. Yields of 
bermudagrass on both native topsoils and spoils in the greenhouse 
decrease when nutrients are withheld. For nutrients, particularly ni- 
trogen, recycling begins to be established within a yr or two after 
revegetation with proper fertility management. Properly managed 
field plots on mined spoils have yielded harvests which are compa- 
rable with those from native soil plots. 


3364 Texas mining and the visual resource. Landphair, 
H.C. (Texas A and M Univ., College Station). pp 20.1-20.6 
of Lignite. Mathewson, C.C. (ed.). College Station, TX; 
Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

In summary, there are some significant findings in this work 
that I believe need further emphasis and documentation. First, there 
is no evidence whatsoever that reclaiming to the approximate origi- 
nal contour is producing a landscape preferred by most residents of 
Texas. In fact, our work strongly suggests that a sharply rolling 
landform would be more preferable. Likewise, there was no prob- 
lem at all in most cases with removal of the forest cover. For the 
most part, people of Texas see much more in pasture than in forest. 
Another point that came home in our field work is the rich game 
habitat that is often created by derelict lands that have revegetated 
naturally. The processes of natural revegetation seem to offer an al- 
ternative not yet fully explored. Reclamation to current standards 
does not recognize any of these phenomena. Yet, if we could fur- 
ther document these findings they have the potential to substanially 
reduce our current reclamation costs while producing a preferred 
visual landscape. 
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3365 Methodologies for assessing the socioeconomic im- 
pacts of lignite development in rural Texas. Murdock, S.H. 
(Texas A and M Univ., College Station). pp 21.1-21.9 of 
Lignite. Mathewson, C.C. (ed.). College Station, TX; Texas 
A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

This paper reviews the major dimensions and concerns af- 
fecting the socioeconomic impact projection process and describes 
the Texas Assessment Modeling System (TAMS). This model pro- 
vides projections of economic, demographic, public service, and 
fiscal impacts at the regional, county and community level for the 
East Texas lignite area. The Texas Assessment Modeling System is 
a fully computerized interactive socioeconomic projection system. 
It provides projections of economic, demographic, public service 
and fiscal conditions for each county, each city, and each school 
district in a designated impact region for a 25-year planning hori- 
zon. It is presently available for use in a 53 county area in East 
Texas. The model can project impacts in a large number of socio- 
economic dimensions, for each of the six regions, 53 counties, and 
over 300 cities and school districts in the project area, and can do 
so while providing the user with a large number of directly altera- 
ble parameters and reporting options 


3366 Regulatory procedures and environmental con- 
straints of lignite mining in Texas. Roeseler, W.G. (Texas A 
and M Univ., College Station). pp 22.1-22.9 of Lignite. 
Mathewson, C.C. (ed.). College Station, TX; Texas A and 
M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The Surface Mining and Reclamation Division of the Rail- 
road Commission of Texas (RRC) is responsible for the administra- 
tion of the Texas Surface Mining and Reclamation Act (1978). The 
Act intends to provide for the orderly exploration of non-renew- 
able resources in Texas and, at the same time to protect the legiti- 
mate interest of the public at large in appropriate measure which 
will assure acceptable environmental conditions during mining op- 
erations and rehabilitation of the site after mining has ceased. Lig- 
nite mining is only one of the minerals covered by the law. Urani- 
um and coal are equally significant. While the Act and various reg- 
ulations flowing from it go far in assuring these objectives, there is 
room for improvement. Included in the recommendations to aug- 
ment the effectiveness of the Act are: suggestions for ordinance- 
making powers of counties where mines are to be located or now 
exist in order to give local administrative officials the opportunity 
to implement more directly the desire of the public. Further, it is 
suggested to broaden the concept of standing in litigation, and to 
allow civil suits against enforcing agencies. Other recommendations 
include improving RRC internal capabilities of dealing with the 
technical aspects of permit application review, inspections, and 
public complaints. Moreover, it is suggested that social-economic 
issues resulting from mining operations be more effectively ad- 
dressed and resolved 


3367 Social role of land in energy development. Burke, 
V.M. (Texas A and M Univ., College Station). pp 23.1-23.10 
of Lignite. Mathewson, C.C. (ed.). College Station, TX; 
Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Mining alters the traditional socio-cultural patterns of land 
use. This alteration is accompanied by social, political, economic, 
and physical changes which the community may perceive to be un- 
wanted. The social role of land needs to be identified and under- 
stood in order to accommodate the interest of coal developers as 
well as community residents. 


0130 Transport And Handling 


3368 (NYSERDA—80-6) Dense phase coal pneumatic 
transport. (Bell Aerospace Textron, Buffalo, NY (USA)). 
Mar 1980. 99p. New York State Energy Research and De- 
velopment Authority, Albany. 

The purpose of the program was to investigate the dense 
phase flow of pulverized coal for design data applicable to coal ga- 
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sification reactors: specifically, to determine the flow system design 
relationships (or characteristics) as a function of feed system con- 
figurations and flow variables. Furthermore, it was desired to estab- 
lish whether reliable flow characteristics could be attained which 
were amenable to correlations and engineering design application. 
The program consisted of a study task, the preparation of flow 
specimens and apparatus, the actual flow testing, the evaluation of 
test results. The flow testing was performed using equipment de- 
signed and fabricated for the program. The test program specifical- 
ly investigated the pressurized high dense phase transport of pul- 
verized bituminous coal at flow rates in the region of 18 pounds per 
minute, with the gas to solid fraction volume /sup €/g//sup €/s 
varying between 1 and 3. Feed and receiver tank pressures covered 
a range from 200 to 750 psi. In all, 118 flow test series were con- 
ducted. The data quality appears very good, in most cases correla- 
tion factors exceeded 90%. The results indicate that dense phase 
pneumatic transport parameters can be correlated and used for en- 
gineering design. Dense phase coal transport is a viable method for 
feeding pulverized coal to a reactor. However, additional data is re- 
quired to elucidate such areas as flow characteristics versus line 
pressure drop, effects of different line diameters at constant flow 
rate and critical factors in flow splitting. 


3369 (PB—80-160724) Quality and treatment of water 
involved with coal slurry transport by pipeline. Completion 
report. Manahan, S.E.; Godwin, J.A.; Shinn, M.H. (Missouri 
Water Resources Research Center, Columbia (USA)). 1 
Mar 1980. Contract DI-14-34-0001-9027. 34p. NTIS, PC 
A03/MF AOl1. 

This document is a report of an investigation of the leaching 
of metals and organic matter from subbituminous coal and lignite 
under simulated coal slurry pipeline conditions. The leaching of 
metals present in the coals was investigated. These metals include 
iron, calcium, magnesium, aluminum, sodium, potassium, manga- 
nese, lead, copper, zinc, cobalt, nickel, chromium, and lithium. 
After leaching under slurry conditions for 24 hours, lead, cobalt, 
nickel, and chromium could not be detected in the water by flame 
atomic absorption. The percentages of the other metals extracted 
by water under slurry conditions ranged from 0.01 to 75%. The 
percentage of metal extracted varied widely with the type of metal 
and with the coal/water ratio in the slurry. Coal humic acids were 
extracted from coal in approximately 2% slurries and were read- 
sorbed at coal percentages exceeding approximately 5%. These or- 
ganic substances were shown to be involved in the solubilization of 
iron, copper, and aluminum. 


3370 (PNL-SA—8046) Evaluation of coarse coal hydro- 
transport data and predictive models. Lombardo, N.J.; Eyler, 
L.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1980. Contract AC06-76RL01830. 32p. 
(CONF-800804—36). NTIS, PC A03/MF AOl1. 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

Two recently published mechanistic models and three em- 
pirical correlations were used to analyze the hydrodynamic data 
obtained from 7.62 cm and 15.24 cm coarse particle pipeline tests. 
Predicted versus measured headloss gradients were plotted as a 
means of evaluating the ability of each method to reproduce the pa- 
rameter trends exhibited by the pressure drop data. Of the five 
methods selected for analyzing the data, three methods were capa- 
ble of predicting the headloss gradient with some certainty. A limit- 
ed parameterization of these models to investigate their sensitivity 
of prediction is also presented. The data used in this work were ob- 
tained with coal in an experimental program conducted by the US 
Bureau of Mines which sought to provide coarse particle pipeline 
data. In these recirculating loop tests, velocity ranges of 0.3 
through 4.5 m/sec were used to pump solid concentrations of up to 
45% by weight. Pressure drop data were obtained for particle to 
pipe diameter ranges of up to 0.25 under various flow conditions. 
This paper describes an evaluation of the data and the models. 


3371 Coated coal piles . Kromrey, R. (to Atlantic Res 
Corp). US Patent 4,214,875. 29 Jul 1980. Filed date 31 Jul 
1978. vp. 

A process for protecting coal piles comprising: applying a 
coating composition to surface of the pile exposed to atmosphere, 
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said coating composition prior to said application being in at least 
semi-fluid state, being capable of solidifying after application of said 
coating, and being a substantially uniform mixture consisting essen- 
tially of a minor proportion of an organic binder, which is wax, tar, 
asphalt, pitch, or mixtures thereof, and a major proportion of a 
filler consisting essentiall Y of particulate organic solid distributed 
substantially uniformly throughout said binder. 


3372 Sulfur removal from Texas lignite using steam and 
air. Bullin, J.A.; Stone, R.R.; Anthony, R.G. (Texas A and 
M Univ., College Station). pp 9.1-9.8 of Lignite. Mathew- 
son, C.C. (ed.). College Station, TX; Texas A and M Uni- 
versity (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The effect of temperature, pressure, and lignite-steam-air 
ratio on the sulfur removal from Texas lignite has been determined 
from small batch tests. The temperature had a much greater effect 
than either the pressure or the material ratio. Essentially no effect 
of pressure was seen up to about 10 atm. Simple pyrolysis of the 
lignite with contained water was almost as effective as including 
additional steam and air. The batch experiments show that sulfur 
removal in the range of 45 to 50% can be obtained at reactor con- 
ditions of about 450°C and atmospheric pressure and residence 
times of about 15 to 20 minutes. Furthermore, almost all of the 
sulfur removal was from the organic form in the lignite. Thus, the 
steam-air treatment could be combined with a prewash for partial 
dirt and pyrite removal. This combination should remove over two 
thirds of the sulfur and this is sufficient removal for most Texas lig- 
nites. Future work will be directed toward the continuous oper- 
ation unit where it should be possible to close both the sulfur and 
total material balance. Further optimization can be performed and 
the industrial applicability can be analyzed. 


0140 Combustion 


REFER ALSO TO CITATION(S) 3458 


3373 (BNL—28575) Direct firing of coal-water suspen- 
sions: state-of-the-art review. Marnell, P. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 14p. NTIS, PC A02/MF AOl1. 

Coal-water combustion technology has been successfully 
demonstrated on a commerical scale in at least four installations, 
and headway has been made in describing and understanding the 
basic phenomena that occur during the combustion of a coal-water 
suspension. The handling and storage characteristics of coal-water 
suspensions are generally known, though engineering correlations 
for US coals, ground to, say, dry pulverized coal firing specifica- 
tions, have not appeared in the literature. The refinement of the 
technology and its optimization and application to refit situations 
(to displace oil or natural gas), and a deeper understanding of the 
various aspects of the combustion process await the combined ef- 
forts of industrial, government, and university investigators 
throughout the world. DOE is actively involved in the develop- 
ment of coal-water handling ancl combustion technology. In addi- 
tion to the preceding ARC work, they have funded Brookhaven 
National Laboratory (BNL) to assist in the preparation of a com- 
prehensive, integrated plan for a government sponsored research 
and development program in coal-water combustion and handling. 


3374 (CONF-800428—(V 0l.2)) Proceedings of the sixth 
international conference on fluidized bed combustion. Volume 
II. Technical sessions. (Department of Energy, Washington, 
DC (USA). Office of Coal Utilization). Aug 1980. 653p. 
NTIS, PC A99/MF AOl1. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The Sixth International Conference on Fluidized Bed Com- 
bustion was held April 9-11, 1980, at the Atlanta Hilton, Atlanta, 
Georgia. It was sponsored by the US Department of Energy, the 
Electric Power Research Institute. the US Environmental Protec- 
tion Agency, and the Tennessee Valley Authority. The papers cov- 
ered recent developments in atmospheric and pressurized fluidized- 
bed combustion, especially the design, operation and control of 
pilot and demonstration plants. The cleanup of combustion prod- 
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ucts and the erosion, corrosion and fouling of gas turbines was em- 
phasized also. Fifty-five papers from Volume 2 of the proceedings 
have tveen entered individually into EDB and ERA; five papers had 
been entered previously from other sources. (LTN) 


3375 (CONF-800428—(Vol.2), pp 125-135) Industrial 
coal fired fluidized bed demonstration program: a progress 
report. Accortt, J.I.; Comparato, J.R.; Norcross, W.R. 
(Comloustion Engineering, Inc., Windsor, CT). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; A tlanta, GA, USA (9 Apr 1980). 

‘Combustion Engineering and the Department of Energy are 
sponsoring the design, construction, and testing of an industrial 
fluidize d bed steam generating plant, which is being built at the US 
Navy Cireat Lakes Training Facility in Illinois. The State of Illinois 
is also participating in the program. The purpose of this program is 
to demc onstrate the practicality of industrial fluidized bed boilers for 
burning high-sulfur Illinois coal in an environmentally acceptable 
manner. Substantial operating experience will be accumulated to 
enable industry to objectively appraise the performance, reliability, 
and economics of fluidized bed combustion (FBC). In addition, we 
will: ad vance the state-of-the-art of FBC boiler design to include 
natural ‘circulation units that are shop-assembled and rail shippable; 
provide a plant that will operate in a manner consistent with pres- 
ent industrial practice; and obtain engineering data to verify the 
design procedures for commercial units. 


3376 (CONF-800428—(Vol.2), pp 136-144) Operation 
of a small industrial coal fired fluidized bed hot water heater. 
Metcalfe, C.I.; Fegley, K.E.; Halnon, T.D.; Squires, A.M. 
(Virginia Polytechnic Inst. & State Univ., Blacksburg). Aug 
1980. 


Firom 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Thie construction of the experimental facility for coal firing 
of the Fluidfire 1 Million Btu per hour fluidized bed furnace is de- 
scribed. Sitartup from cold, full and part load operation and shut 
down are discussed. Values for the concentrations of carbon diox- 
ide, carbon monoxide and oxygen in the flue gas at various operat- 
ing conditions are tabulated. Maintenance and operating experi- 
ences for ithe fluidized bed and the baghouse are also described. We 
have run the unit on two bituminous coals, and for a few hours on 
wood chips. The unit appears to be ruggedly made and has con- 
fronted us with essentially no mechanical problems. We have not, 
however, 1eached our original objective of commissioning a unit 
suitable for handing over to an unskilled operator. We have not 
achieved aiutomatic operation, and with the unit as it now exists we 
cannot ach ieve a final steady state. 


3377 (CONF-800428—(Vol.2), pp 145-159) COHOGG, 
a self-cleaning coal burner for high temperature applications. 
Dawson, W.F.; Wormser, A. (Wormser Engineering, Inc., 
Middleton, MA). Aug 1980. 

Fron 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This paper describes the preliminary development work on a 
unique high temperature, internally cleaning (for SO2) direct fired 
coal burner. The system, referred to as COHOGG, for Coal Hot 
Gas Generator, was conceived originally at Wormser Engineering 
and the subsequent development work has been funded by the US 
Department of Energy under contract number DE-AC21-78MC- 
10484. The paper describes a hybrid system which is largely a fluid 
bed combustor (FBC) and which is designed, like most hybrids, to 
overcome the limitations of one device, the FBC, by combining it 
with another’, a pyrolyzer. The coal fired FBC is limited to low 
temperature applications due to bed temperatures of 1500-1600°F 
required for optimum desulfurization performance. Consequently, 
the FBC is unsuited to high temperature applications such as glass 
melting, bricik firing or heat treating. Low Btu gas, on the other 
hand, is capalole of producing higher though somewhat limited tem- 
peratures (~ 2800°F) but gasifiers have limitations of their own. 
They are les:; efficient than combustors and require downstream 
SO, clean-up which substantially increases the cost of the installa- 
tion. The CO)HOGG system is designed to utilize the advantages of 
FBC and LBG so as to produce flame temperatures in excess of 
3000°F and to eliminate the need for downstream SO: clean-up. 
Figure 1 shows a simplified schematic of the COHOGG system. 
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Results to date are extremely promising and have demonstra'ted the 
feasibility of the COHOGG system. Phase 2 equipment m«difica- 
tions will allow more stable system operation over longer tesit dura- 
tions so that the results above can be confirmed and exterided to 
other coals and sorbents. 


3378 (CONF-800428—(Vol.2), pp 160-168) Operating 
experience with an 18 ft? fluidized bed combustor. Flanson, 
H.A.; Kinzler, D.D.; Nichols, D.C. (FluiDyne Engineering 
Corp., Minneapolis, MN). Aug 1980. 

From 6. international conference on fluidized bed :combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

FluiDyne has been operating fluidized bed combustors for 
more than six years. A wide variety of fuels from lignite through 
the range of coals to anthracite culm and petroleum coke hiave been 
burned. These fuels were handled wet and dry, as-received and 
graded, with and without drying agents. In the process, reliable ig- 
nition and control systems which respond automatically to major 
load changes were developed and demonstrated. Various feed ar- 
rangements have been investigated as well as the relationships be- 
tween fly ash recycle, type of fuel, sulfur retention, and combustion 
efficiency. As a result of government-sponsored programs, reliable 
heat exchanger tube configurations and materials have «also been 
identified. The result is not a single FBC design or set :of design 
rules which resolves all problems. Rather the result is a «>ollection 
of information based on actual test operations that provicies confi- 
dence that in any given case the problems related to that case can 
be accommodated by a design which reflects an understianding of 
the phenomena at work. There is already sufficient information and 
experience available to design, build, and operate units using a vari- 
ety of fuels with predictable results. 


3379 (CONF-800428—(Vol.2), pp 169-177) Instrumen- 
tation and controls for the 6 x 6 fluidized bed boiler test fa- 
cility. Apa, R.P. (Babcock & Wilcox Co., Alliance, OH); 
Bonk, D.L.; Aulisio, C.J. Aug 1980. 

From 6. international conference on fluidized be:d combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In October 1977, construction of the 6’ x 6’ AFBC Test Fa- 
cility was completed. The unit has now been operated for over 
4000 hours in a program to develop data required for commercial- 
ization of FBC. The tests performed have included inves:tigations of 
the affect of coal and limestone feed size, variations in coal feed 
point spacing, various distributor plate designs, and the use of recy- 
cle (both overbed and in-bed) to improve combustion efficiency 
and calcium utilization. The unit has proven to be a versatile well- 
instrumented research and development tool capable of providing 
valuable information on design requirements of commercial units. 
The facility, as constructed, has a single fluidized bed with an area 
of 36 square feet. Coal and limestone are fed through individual 
weight feeders, combined, and pneumatically transported to the 
combustion chamber. A non-mechanical flow splitter j»ermits even 
distribution of the coal and limestone to each of four fized points in 
the bed. The special instrumentation used on the 6’ x 6)’ has proven 
to be reliable, consistent and accurate in obtaining data that is re- 
quired in determining fluidized bed performance. Wie foresee no 
problems in adapting this instrumentation for use in a commercial- 
size unit. The many successful start-ups and operatirig periods of 
the 6’ x 6’ have shown that fluidized bed boilers can be operated in 
a safe, controlled manner for extended periods using st andard, com- 
mercially available control systems. There are still areas where 
better instrumentation and measuring devices are required. 


3380 (CONF-800428—(Vol.2), pp 179-190) iy ae of 
in-bed surface for efficient turndown. Divilio, R.J.; Reed, 
a (Pope, Evans and Robbins, Alexandria, VA). 7 

From 6. international conference on fluidizec! bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Efficient turndown of a fluidized bed boiler re quires constant 
temperature and excess air operation over the entire load range. 
Maximum boiler response is attained when this operation requires 
no changes in the static bed level of the unit. Hence the design of 
the in-bed tube bundle is critical to the operational flexibility of a 
fluidized bed boiler. A properly designed tube bundle will match 
the bed expansion characteristics to the heat removeil requirements 
at various load levels. The examples presented show tlhat many fac- 
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tors including bed geometry, steam temperature, and bed expansion 
affect the bundle design. Each specific bed design has to be exam- 
ined to determine the optimum tube bundle design. However, as the 
calculations have also shown, an optimum bundle design has a great 
deal of flexibility with respect to fuel heating value and limestone 
size. By incorporating heat balance principles with fluidization fun- 
damentals, a mathematical model has been developed that can pre- 
dict the operating conditions of a fluidized bed boiler. Experience 
with the Georgetown AFBB and the Rivesville MFB has so far 
verified the usefulness of this model. Applying the model to the 
design of in-bed surfaces for two 100 ft? beds with different geome- 
tries demonstrates the effect of in-bed bundle design on the operat- 
ing conditions of the unit during load changes. An optimum design 
for in-bed surface can result in a unit that follows demand rates ap- 
proaching 3% per minute, which is comparable to a pulverized coal 
fired unit. Without optimum bundle design, the bed removal and 
limestone feed equipment can become the limiting factors to rapid 
turndown. 


3381 (CONF- oy gy 01.2), pp 191-206) Unit per- 
formance of the EPRI/B & W 6’ x 6’ fluidized combus- 
tor. Lewis, J.A. (Babcock & Wilcox Co., Alliance, OH); 
Morris, T.A.; Modrak, T.M.; Aulisio, C.J. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The primary objectives of the EPRI/B & W AFBC program 
are to: 1) determine conditions under which combustion efficiency 
can be maximized; 2) obtain design data on heat transfer within the 
fluidized bed; and 3) minimize the amount of limestone required for 
sulfur capture. Thus far, the majority of testing on the 6’ x 6’ has 
been performed with these objectives in mind. In addition, the 6’ x 
6’ AFBC has been used to obtain experience in the operation of a 
fluidized bed combustor. Table 2 shows the ranges of some of the 
input parameters which have been varied through the first 14 test 
series. The results of the testing through Series 12 have been aver- 
aged and are presented in Table 4. These averaged values are used 
for developing correlations in areas such as combustion efficiency, 
sulfur capture, heat transfer, fluid dynamics, etc. Discussions of 
these B & W correlations are included in various other papers. 


3382 (CONF-800428—(Vol.2), pp 207-211) Industrial 
and utility fluidized bed combustion designs. Grant, A.J. 
(Babcock Contractors, Inc., Pittsburgh, PA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Babcock Contractors and Riley Stoker are working together 
on the design and construction of an atmospheric fluidized bed 
combustion boiler and this paper describes the range of designs 
which we jointly have either commercially available or under de- 
velopment. 


3383 (CONF-800428—(Vol.2), pp 212-224) Combustion 
in the circulating fluid bed: an alternative approach in energy 
supply and environmental protection. Petersen, V.; Daradi- 
mos, G.; Serbent, H.; Schmidt, H.W. (Lurgi Chemie und 
Huettentechnik, Frankfurt, Germany). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In the semi technical circulating fluid bed facility at the 
Lurgi Research Laboratories in Frankfurt, combustion tests with, 
amongst others, high ash coal were performed. The facility features 
a 360 mm inside diameter refractory-lined furnace of 4 m height 
and a recycling cyclone. The unit is equipped with all necessary 
measuring and control devices for testwork. Two subbituminous 
coals and one limestone were tested. The results of the tests were 
very encouraging and can be summarized as follows: Carbon bur- 
nout was always excellent. At excess air ratios of 1.1 to 1.35 the 
bed material removed from the furnace combustor always con- 
tained below 0.5% carbon. The fly ash (a proportion about 15% of 
total ash) which was captured in the baghouse contained at most 
3% C, usually around 1%. The burnout was thus better than that 
which usually results in classical fluidized bed combustion. Desul- 
phurization efficiency and lirnestone utilization were excellent. 
Whereas SO2 emission without limestone addition exceeded 1000 
ppm, a Ca/S molar ratio of 1.4 led to 85% sulfur capture efficien- 
cy. At Ca/S = 2.4 no SO: was detectable in the flue gas. NO/sub 
x/ emission was already relatively low with values of 200 ppm, 
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when only primary air and no secondary air was used for fluidiz- 
ing. At conditions with roughly equal amounts of primary and sec- 
ondary air at the same total excess air ratio, the NO/sub x/ emis- 
sion was reduced to 90 from 100 ppm. Excellent test results, our 
design studies, our experience with circulating fluid bed calciners 
and the published results of combustion in classical fluidized beds 
have led us to a tentative comparison between the two process 
principles. 


3384 (CONF-800428—(Vol.2), pp 225-239) IEA Gri- 
methorpe pressurised fluidised bed combustion ex 

facility. Carls, E.L.; Kaden, M.; Smith, D.; Wright, S.J.; 
Jack, A.R. (NCB (IEA Grimethorpe) Ltd., South York- 
shire, England). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The Grimethorpe Experimental Facility is an international 
project equally funded by the Governments of the Federal Repub- 
lic of Germany, United Kingdom and United States of America, on 
Pressurised Fluidised Bed Combustion of Coal. The project was es- 
tablished under the auspices of the International Energy Agency in 
late 1975. NCB (IEA Grimethorpe) Ltd., a wholly owned subsidi- 
ary of the National Coal Board, is the Operating Agent for the 
project under the direction of an Executive Committee from the 
three member countries. Acceptance testing and cold commission- 
ing of individual plant systems is underway. In parallel with these 
efforts, design and procurement/construction activities are in prog- 
ress for specialised items of plant equipment. An overall schedule of 
the project's activities is given. The burning of coal in the combus- 
tor and hot commissioning of integrated systems is scheduled to 
commence September, 1980. After completion of hot commission- 
ing activities, a 24 to 30 month Phase 1 Experimental Programme is 
scheduled to commence in March/April, 1981. 


3385 (CONF-800428—(Vol.2), pp 241-253) Investiga- 
tions on the Leatherhead pressurised facility. Hoy, H.R.; 
Roberts, A.G. (NCB Coal Utilisation Research Lab., Leath- 
erhead, United Kingdom). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The successful completion of a 1000 hour programme pro- 
vided a notable landmark in the development of pressurised flui- 
dised combustion systems. Coal was burned with a high combustion 
efficiency and high sulphur retention, under extremely steady con- 
ditions, in a combustor having a tube bank typical of those likely to 
be used in a commercial combined cycle plant. A major part of the 
programme was concerned with materials investigations which can 
be summarised as follows: (i) the lack of erosion of pin specimens 
and blades has given greater confidence that commercially-accept- 
able turbine blade life can be expected using conventional cyclones 
for hot-gas clean-up. (ii) steam superheater tube banks immersed in 
pressurised fluidised beds are unlikely to suffer significantly differ- 
ent corrosion from those in non-pressurised beds, and erosion is un- 
likely to occur in the types of tube bank envisaged for commercial 
combined cycle plant. The programme provided a better insight 
into difficulties of dust sampling and dust sizing. These difficulties 
are compounded by the marked tendency of the dust to agglomer- 
ate after collection (both by the main cyclones and the dust sam- 
pling systems). Nevertheless, all the different techniques used were 
in surprisingly close agreement. Experience with two laser tech- 
niques showed that it should be possible to develop a satisfactory 
on-line instrument to give warning of turbine erosion conditions. 
The avoidance of such conditions will depend largely on how well 
the performance of multi-cyclone dust collectors can be maintained, 
the principal problem being to avoid circumstances that will 
impede the free discharge of dust (e.g. condensation, gas flow mal- 
distribution, inleakage of air). The programme has greatly advanced 
the confidence in PFBC technology under steady operating condi- 
tions. The next step is to achieve a similar status for part-load and 
load-following regimes. 


3386 (CONF-800428—(Vol.2), pp 254-263) Activated 
bauxite and diatomaceous earth used as granular sorbents for 
the removal of alkali vapors from simulated hot flue gas of 
PFBCs. Lee, S.H.D.; Swift, W.M.; Johnson, I. (Argonne 
National Lab., IL). Aug 1980. 
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From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 1980). 

Experimental ts i in this work show that both 
diatomaceous earth and activated bauxite are very effective granu- 
lar sorbents for the removal of gaseous alkali metal compounds 
from hot (800°C) simulated dry flue gas of PFBC’s. The capture 
capabilities for these two sorbents were found (a) to increase with 
temperature for diatomaceous earth, but to decrease with tempera- 
ture for activated bauxite, and (b) to increase with a decrease of the 
gas hourly space velocity of flue gas passing through the sorbent 
bed. The rates of NaCl capture by both diatomaceous earth and ac- 
tivated bauxite are linear functions of the NaCl-vapor concentration 
in the flue gas. The rates are independent of the superficial velocity 
of flue gas in the range of 25 to 155 cm/s, indicating that the cap- 
ture rate is not mass-transfer controlled. At 800°C and atmospheric 
pressure, the ultimate NaCl-vapor sorption capacity for activated 
bauxite was found to be 25 mg NaCl/g sorbent, and that for diato- 
maceous earth to be greater than 150 mg NaCl/g sorbent. The re- 
tention of gaseous alkali metal compounds by diatomaceous earth is 
attributed to chemical reactions with alkali metal compounds to 
form water-insoluble alkali metal silicates. In contrast, activated 
bauxite captures alkali chloride vapor from flue gas by two mecha- 
nisms: (a) chemical reactions and (b) adsorption. 


3387 ae ae 2), pp ye Control of 
emissions from the pressurized fluidized bed com- 

bustion of coal, Hoke, R.C.; Ernst, M. (Exxon Research and 

Engineering Co., Florham Park, NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Cyclone separators, removing fine particulates from the flue 
gas of the Exxon pressurized fluidized bed combustion unit, were 
shown to have very high separation efficiency. The efficiency was 
confirmed using two particulate measurement methods, a total 
filter/Coulter Counter technique and a cascade impactor. Measured 
efficiencies were higher than those predicted by published correla- 
tions. Cyclones alone do not appear sufficient to meet the New 
Source Performance Standard for particulate emissions, but may be 
sufficient to protect gas turbines used in the PFBC system from 
erosion. An extended exposure test of gas turbine materials gave 
promising results. One configuration which may meet gas turbine 
and environmental requirements would consist of multistage cy- 
clones operating at high temperature, high pressure before the gas 
turbine. This would be followed by a conventional ESP or bagh- 
ouse operating at low temperature, low pressure conditions after 
the gas turbine. Extended tests showed this arrangement could meet 
both particulate control requirements. Tests of a high temperature, 
high pressure ceramic fiber filter gave very promising results. Par- 
ticulate removal efficiencies were high enough to meet gas turbine 
and environmental particulate control requirements. 


3388 (CONF-800428—(Vol.2), pp 270-284) Pressurized 
fluid-bed combustor: gas cleaning turbine systems integration 
for economic electric energy cost. Keairns, D.L.; Newby, 
R.A.; Ciliberti, D.F.; Ranadive, A.Y.; Wenglarz, R.A.; 
Ahmed, M.M.; Alvin, M.A.; Archer, D.H. (Westinghouse 
Research and Development Center, Pittsburgh, PA). Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The selection of P combustor, gas cleaning, and turbine 
design and operating parameters is critical in order to achieve eco- 
nomic and reliable electric power generation. Combustor design 
and gas cleaning requirements and performance must be viewed in 
the context of the total system. With this perspective, competitive 
PFBC plants can be designed today using available technology for 
selected applications. It is also true that some PFBC systems and 
applications will not be economical without further development. A 
methodology for evaluating PFBC systems has been developed that 
provides a basis for determining the potential of a specific concept 
and application or for specifying an integrated PFBC system to 
achieve these requirements for a given application. 


3389 (CONF-800428—(Vol.2), pp 285-293) Experi- 
ments on electrostatic charging of dust in the PFB combustor 
environment. Dietz, P.W.; Kallio, G.A. (General Electric 
Co., Schenectady, NY). Aug 1980. 
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From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 19 7 
The two test series at the NCB/CURL pressurized fluidized 


bed combustor provided valuable information on the viability of 
using corona discharges to electrically charge fine particles. The 
ability of the alkali vapor-laden gas to withstand intense electric 
fields has been established. In combination with the results obtained 
by Research-Cottrell using simulated flue gas at HTHP, these data 
indicate that corona charging is feasible in PFB combined cycle 
systems. The sensitivity of the results to temperature, pressure, elec- 
trode geometry and cooling gas indicates that significant further 
testing is required before optimal HTHP chargers can be designed. 


3390 (CONF-800428—(Vol.2), pp 294-299) Fabric fil- 
tration at high temperatures. Furlong, D.A. (Envirotech 
Corp., Lebanon, PA); Shevlin, T.S. Aug 1980. 

From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 1980). 
Woven fabrics made from ceramic fibers are being evaluated 


for use as fabric filters at temperatures of 1500°F. Conventional fil- 
tration techniques including cleaning methods, cake filtration, and 
fabric configurations are being applied. An ambient pressure bench 
scale test consisting of one 4-inch diameter bag filtering the 1500°F 
effluent from a powered coal combustor has been completed. Tests 
are here reported evaluating a 6-inch, 19-bag high pressure, high 
temperature filter. 


3391 (CONF-800428—(Vol.2), pp 300-305) Ceramic 
fiber filter media for high-temperature, high-pressure gas 
cleanup. Shackleton, M.A. (Acurex Corp., Mountain View, 
CA). Aug 1980. 

From 6. international conference on fluidized bed combus- 


tion; om. GA, USA (9 Apr 1980). 
A barrier filter system employing ceramic fibers in the filter 


media is being developed which will extend the range of applica- 
tion of particulate control in gas filtration to temperatures of 
800°C. This development is aimed at advanced coal utilization 
processes but because of the chemical inertness of the ceramic 
media it will be useful in a wide range of applications. Progress in 
the development of this new filtration device is reviewed. 


3392 (CONF-800428—(Vol.2), pp 307-317) Operation 
of the Georgetown University fluidized bed steam generator. 
Gamble, R.L. (Foster Wheeler Energy Corp., Livingston, 
NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Operation of the Georgetown University fluidized bed facili- 
ty has shown that fluidized bed combustion of high sulfur coal can 
be carried out in a highly populated urban area while meeting strict 
pollution emissions regulations. Although some operating difficul- 
ties have been experienced, these difficulties are typical start-up 
problems encountered during initial operation of a new facility and 
are not considered serious. Upon correction of difficulties with the 
fines reinjection system, we believe long term reliable operation at 
good boiler efficiency will result. 


3393 (CONF-800428—(Vol.2), pp 318-333) Eg 
experience with prototype fluidised bed boilers. Highley, J.; 
Kaye, W.G.; Willis, D.M. (National Coal Board, Chelten- 
ham, England). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The incentive be mind the UK fluidized bed development 
programme is to produce fully automatic, coal-fired boilers which 
are more competitive with oil firing than is possible with conven- 
tional firing equipment. A major objective is therefore a reduction 
in capital cost, particularly for boiler outputs in the range 10 MW 
to 20 MW where packaged units are available for oil but not for 
conventional coal firing because of their larger size. Further objec- 
tives are to reduce the maintenance requirements of coal-fired plant 
and to allow flexibility in the types of coal supplied to industry. 
The NCB's development strategy has been initially to operate test 
units at the Coal Research Establishment, then to sponsor the 
design and manufacture of prototype boilers and prove them at in- 
dustrial sites, and finally to collaborate with manufacturers in the 
design, proving and marketing of commercial units. This paper de- 
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scribes the prototype boilers which have been sponsored by the 
NCB and reviews their performance. The commercial boilers 
which are based directly on these prototypes, and others which in- 
corporate some of their design features are also described. 


3394 (CONF-800428—(Vol.2), pp 334-342) Atmenyher- 
ic fluidized bed for coal and wood waste combustion, 
ly for district heating. Kollerup, V. (Burmeister & Wain 
Energi A/S, Virum, Denmark). Aug 1980 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Development of atmospheric fluid-bed plants in large scale 
for electric power stations will take some years yet and demand a 
risk-willing capital. The test- and pilot plants, which have been 
built on a smaller scale, make a sure scaling possible to sizes suit- 
able for district heating plants, industrial plants, and plants for 
smaller decentralized power stations, which as a result of the low 
emission rate of sulphur and nitrogen oxides can be placed near to 
towns. This made it possible, too, to use coal, wood waste, and 
waste material without environmental problems. In the Scandina- 
vian system the most promising development seems to be a system 
for production of electrical-energy combined with a district heating 
system. 


3395 (CONF-800428—(Vol.2), pp 343-353) Introduc- 
tion of a package water tube fluidized bed boiler. Virr, M.J. 
(Stone Platt Fluidfire Ltd., Brierly Hill, United Kingdom). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This paper describes the progress in the development of the 
Fluidfire Watertube Boiler designs from the pilot scale units to the 
larger units that are now commercially available up to 40,000 Ibs/ 
hour. Since the last conference, some two years experience has 
been gained on the small units which have shown the reasonable 
combustion efficiency when burning coal, wood waste and various 
industrial waste fuels. Improvements have been made in the design 
which are described and the complete concept has now been adapt- 
ed into the traditional D shaped industrial watertube boiler. The re- 
sulting unit is a complete package that can be made in the factory 
and transported by road which is designed as a completely auto- 
matic boiler to burn any of the above mentioned fuels reliably in 
industry. The economies of using these boilers is described where 
the additional capital cost can be shown to be quickly paid back 
out the lower fuel costs. The installation of the 10,000 lb/hr unit in 
an industrial factory in England is described together with the in- 
strumentation connected to the boiler for both short and long term 
monitoring tests. 


3396 (CONF-800428—(Vol.2), pp 354-363) Operating 
experience and test results of the prototype fluidized bed 
combustion boiler at BHEL. Abbi, Y.P.; Thirunavukkarasu, 
R.; Srinivasaraghavan, S.; Melliah, K.T.U. (Bharat Heavy 
Electricals Ltd. (BHEL), Tiruchirapalli, India). Aug 1980. 
From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 1980). 
This paper summarizes the research and development work 


carried out in the AFBC boiler (10,000 kg/h steam at 0.98 MPa, 
452 K) at BHEL’s Tiruchirapalli complex till end of 1979. Experi- 
ences on bed lightup using charcoal and paraffin, inbed air assisted 
coal feeding and load control by segmented bed operation are pre- 
sented. Data on combustion efficiency while burning Indian sub-bi- 
tuminous high-ash (12.5 kg/GJ) coal, heat transfer to inbed tubes, 
elutriation and attrition of bed material were collected over a range 
of bed operating parameters potentially applicable to steam gener- 
ators. Also, in view of the high silica content (>60%) in ash, ero- 
sion characteristics of the elutriants were studied and are reported. 


3397 (CONF-800428—(Vol.2), pp 365-371b) Applica- 
tion of the Battelle multi-solid fluidized bed combustion 
system to oil field steam generators. Fanaritis, J.P. (Struthers 
Wells Corp., Warren, PA); Lyons, C.J.; Nack, H. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The domestic application of the steam injection technique to 
the enhanced recovery of heavy crude oils was initiated domestical- 
ly in California in the early 1960's, and has continued to show a 
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fairly steady growth rate since its inception. The success of the 
steam injection technique has been greatly aided by the develop- 
ment of a unique steam generator design which has the ability to 
provide trouble-free operation under the severe and unusual condi- 
tions required in this application. An acceptable oii field steam gen- 
erator for use on steam stimulation applications must meet the fol- 
lowing minimum requirements: 1. Deliver the maximum amount of 
heat per unit volume of steam. 2. Generate steam at pressures up to 
2650 psia. 3. Operate satisfactorily with feedwater at temperatures 
from 60°F to 220°F and containing up to 12,000 ppM total dis- 
solved solids. 4. Respond to rapid load changes and have a turn- 
down ratio of 3 to 1. The objective of this paper is to define the 
unusual design parameters required to insure the successful oper- 
ation of once-through oil field steam generators fired with solid 
fuels. The paper further attempts to show why the Battelle Multi- 
Solid Fluidized Bed Combustion System was selected as the best 
means of providing solid fuel firing capability to oil field steam gen- 
erators. 


3398 (CONF-800428—(Vol.2), pp 372-382) Plant auxil- 
iary systems in the Georgetown University AFB plant. Buck, 
V.; Sala, C. (Pope, Evans and Robbins Inc., New York). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The operation of the Georgetown University AFB unit and 
its auxiliary systems has demonstrated the design intent of proving 
the viability of fluidized combustion of high sulfur coal in an aes- 
thetically and environmentally acceptable manner in an urban insti- 
tutional setting. Many of the plant startup problems encountered 
are attributable to a decline in manufacturer's quality assurance pro- 
grams that led to incomplete shipments, inaccurate shipments, and 
in some cases defective design. When the problems were identified 
and corrected, the respective systems have performed well and in 
accordance with their design intent. There is every expectation that 
reliable and continuous operation of this plant will be assured. 


3399 (CONF-800428—(Vol.2), pp 394-404) Economic 
evaluation of fluidized bed coal burning facilities for industri- 
al steam generation. Mesko, J.E. (Pope, Evans and Robbins 
Inc., New York). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Economic analysis of the construction and operation of coal 
fired FBC plants located at individual sites analyzed by the author 
is presented and the results are compared to existing oil/gas fired 
plants continued future operation. The boiler plants analyzed 
employ atmospheric pressure fluidized bed boilers for generation of 
steam for process and building heating/cooling demands in con- 
junction with electric power co-generation. The results of the anal- 
ysis are presented, using life cycle costs and investment payback pe- 
riods, pinpointing the areas, type and magnitude of costs which 
should be considered in the selection of FBC combustors or sys- 
tems. Capital and operating costs and recognized technical and eco- 
nomic barriers are also presented and their effects indicated. Life 
cycle cost of each of the alternatives analyzed are compared and 
the expected payback periods for the different size FBC plants and 
for different annual average production levels are discussed. When 
an industrial facility decides to convert to coal, installation of high 
pressure boilers and turbine generators to produce electric power 
should be encouraged. Analysis indicates that additional cost sav- 
ings can be accrued, in addition to an increase in the reliability of 
power supplied to the facilities, by co-generating steam and elec- 
tricity in the by-product power generation mode. When it is decid- 
ed to construct several coal fired FBC plants, a standardized plant 
should be designated and major equipment pre-purchased to mini- 
mize first costs. 


3400 (CONF-800428—(Vol.2), pp 405-419) Anthracite 
culm fired fluidized bed steam generator for the City of 
Wilkes-Barre, Pennsylvania. Lutes, I.G.; Wachtler, F.C. 
(Foster Wheeler Boiler Corp., Livingston, NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The City of Wilkes-Barre, Pennsylvania and the US Depart- 
ment of Energy (DOE) are cosponsoring the design, construction 
and operation of an anthracite culm-fired, fluidized-bed steam gen- 
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erator capable of producing 100,000 Ibs/hr of saturated steam at 
150 psig for the City’s district heating system. The objective of the 
program is to demonstrate the technical, economic and environ- 
mental feasibility of firing low quality anthracite culm in a fluid- 
ized-bed steam generator. The fuel is a waste byproduct from the 
mining of anthracite and will be obtained from a supply of approxi- 
mately 740 million tons contained in 800 separate culm banks over 
a 480 square mile area in the Wilkes-Barre anthracite mining region. 
The fuel supply is equivalent to approximately 1.25 billion barrels 
of fuel oil and has accumulated because no satisfactory method of 
firing this fuel in a steam generator was available until the recent 
development of the atmospheric fluidized bed steam generator. The 
heating value of the fuel to be fired in the proposed steam gener- 
ator will range from 5000 to 7500 Btu/lb. The successful operation 
of the Wilkes-Barre project will demonstrate the ability of a fluid- 
ized bed to generate steam from a poor quality fuel in an environ- 
mentally and economically acceptable manner. It will further dem- 
onstrate the feasibility of firing other types of coal wastes including 
washery refuse in a fluidized bed to produce low cost steam from 
fuels formerly considered waste products. 


3401 (CONF-800428—(Vol.2), pp 420-431) AFBC coal 
combustor for cogeneration development program. Berman, 
P.A. (Westinghouse Electric Corp., Concordville, PA); 
Smith, J.W.; Holcomb, R.S. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The application of a coal-fired atmospheric fluid bed com- 
bustion air heater to the combustion turbine provides an opportuni- 
ty for a significant reduction in the consumption of oil and natural 
gas for power and industrial steam generation. This combination, as 
proposed for the CCC cycle, permits efficient and environmentally 
acceptable direct utilization of coal for cogeneration. Further, this 
cycle avoids the need for the high pressure, high temperature, 
cleanup of combustion products that is generally required for other 
direct coal use schemes involving gas turbine systems. The basic 
CCC plant concept is that of an indirectly heated gas turbine cycle 
with heat input via heat exchanger tubes submerged in a coal-fired 
fluid bed combustor. Steam production is by boiler tubes (and other 
heat exchange surface as appropriate) located above the bed and in 
the hot exhaust of the turbine. The fluidized bed would, in the gen- 
eral case, operate with limestone, (or other similar sulfur sorbent) 
mixed with the coal to the extent necessary to meet sulfur dioxide 
emission limits. The effluent from the top of the combustor would 
pass through suitable particulate control equipment to meet the ap- 
plicable standard. Two approaches to CCC gas turbine system inte- 
gration have been studied. In the first, part of the hot exhaust air 
from the turbine is used to provide the combustion air for the fluid 
bed. In the second approach, all the turbine exhaust flow goes to a 
heat recovery steam generator (HRSG) which imposes a much 
lower back pressure (8”-12” H2O) with a correspondingly smaller 
power loss. In this case a forced draft fan provides combustion air 
to the bed and, depending on the amount of process steam required, 
the net increase in output power over the first configuration can 
range from 2 to 9 percent. 


3402 (CONF-800428—(Vol.2), pp 433-447) In-bed cor- 
rosion of alloys in atmospheric fluidized bed combustors. 
Stringer, J. (Electric Power Research Inst., Palo Alto, CA); 
Minchener, A.J.; Lloyd, D.M.; Hoy, H.R. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Fluidized bed combustion boilers offer many advantages in 
the production of electric power. These include fuel flexibility, the 
ability to meet existing and projected SO/sub x/ emission levels if 
an acceptor such as limestone or dolomite is used, and, because of 
the low temperatures in the bed, the likelihood that NO/sub x/ 
emission will also fall within the permitted limits. The excellent 
heat transfer characteristics within the bed itself promise reductions 
in the total area of heat exchange surface required, in spite of the 
lower fireside temperatures. In the early literature, it was assumed 
that, because of the low temperatures in the bed, corrosion of the 
in-bed components would not be a problem. It was pointed out that 
this was based on a false analogy, and that the real risk was of sulfi- 
dation/oxidation due to low oxygen activity regions within the bed. 
Since then, several observations have confirmed that sulfidation/ox- 
idation of metallic components can occur within the bed. Nickel- 
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base alloys suffer most from the attack, and it can become cata- 
strophic. There is less information on cobalt-base alloys, but they 
appear to have superior resistance to the nickel-base systems; how- 
ever, there is some evidence of local severe corrosion. Iron-base 
alloys appear to offer the best corrosion resistance, or at least the 
lowest probability of suffering catastrophic attack. Materials testing 
work is reviewed. 


3403 (CONF-800428—(Vol.2), pp 461-470) Comparison 
of the high-temperature erosion-corrosion of boiler tube mate- 
rials by pulverized coal fly ash and by atmospheric fluidized- 
bed combustor fly ash. Wright, I.G.; Nagarajan, V.; Smith, 
R.D. (Battelle's Columbus Lab., OH). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The following conclusions may be drawn from the results 
described: (1) Under the conditions used here, PC fly ash is more 
erosive than FBC fly ash (cyclone returns) by a factor which varies 
from | to 8.7 times for low alloy steels A106 and P11, and in gener- 
al, up to a factor of about 4 for stainless alloy 446, 304 and Stellite 
6B. (2) The rates of metal loss from the low alloy steels were one 
to two orders of magnitude greater than for the stainless alloys 
under the same conditions. (3) For the low alloy steels, erosion im- 
pacts at 30 degrees resulted in approximately twice the weight loss 
from 90 degree impacts. (4) Deposition occurred with both PC and 
FBC fly ashes, but the trends with velocity were not simple. 


3404 (CONF-800428—(Vol.2), pp 471-481) Behavior of 
heat exchanger alloys in pressurized fluidized bed coal com- 
bustion environments. Spengler, C.J. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA). Clark, 
J.W.; Nutkis, M.S.; Dapkunas, S.J. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Bayonet-type probes of selected alloys were exposed in the 
Exxon Miniplant PFBCC at probe control temperatures of 1050°F 
(565°C), 1200°F (650°C), 1400°F (760°C) and 1600°F (870°C), re- 
spectively. Corrosion/erosion/deposition testing of the air cooled, 
welded samples consisted of exposures of sets for 367 (some at 250), 
485 and 1117 hours, respectively. The deposits consisted of ash and 
calcium sulfate but with minor concentrations of potassium and 
magnesium and traces of sodium and chloride. The corrosion attack 
of alloys in-bed was more severe (some hot corrosion attack) than 
the same alloys above bed. The maximum metal-wall thinning 
measurements made on alloy Incoloy-800 tested at 1200°F (650°C) 
and 1400°F (760°C) both in-bed and above-bed indicate that the 
corrosion rate is marginally acceptable (about 380 ymy~') for 
above-bed operation at 1200°F (650°C) but possibly too high for 
the other combinations of conditions. 


3405 (CONF-800428—(Vol.2), pp 482-495) Materials 
for pressurized fluidized bed air heater system. Mogul, J.; 
Moskowitz, S.; Wolosin, S.M. (Curtiss-Wright Corp., 
Wood-Ridge, NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Extended time testing of heat exchanger tubes and gas tur- 
bine vanes/blades in the large scale PFB/SGT Technology Rig has 
provided the confidence that the PFBC-Combined Cycle Pilot 
Plant can be constructed and operated without fear of corrosion- 
erosion failures of these components. The Pilot Plant, among its 
other important contributions to PFBC technology, will be used to 
confirm that acceptable commercial lifetimes can be realized with 
state-of-the-art materials utilized for air-cooled heat exchangers and 
gas turbine components. 


3406 (CONF-800428—(Vol.2), pp 507-514) 20MW at- 
mospheric fluidized bed combustion (AFBC) utility pilot plant 
- design features resulting from performance data of operating 
AFBC units. Sadler, C.K.; Fourroux, J.D.; Lumpkin, R.L. 
Jr. (Tennessee Valley Authority, Chattanooga). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Existing fluid bed units have confirmed the attractiveness of 
fluidized bed combustion, but none can be used as a model for com- 
mercial utility plant applications. Therefore, a 20-MW pilot plant 
will be built to simulate utility-applicable systems and components 
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in order to resolve technical problems, identify environmental im- 
pacts, and design suitable operating controls. The purpose of this 
presentation is to show how TVA utilized the performance results 
and operating experience from existing bench scale units to assess 
the most feasible design for the pilot plant. These results have led 
to the incorporation of several features into the TVA pilot plant. 
The pilot plant will be a flexible test facility capable of testing var- 
ious mechanical subsystems and for optimization of parameters to 
provide good utility performance and reliability. The pilot plant 
will be able to test various feed systems (overbed and underbed) 
fluidizing velocities (4, 8, 12 ft/s), control and load following tech- 
niques, and a variety of NO/sub x/ control techniques. Alternate 
feed systems proposed are: overbed stoker feed system, separate 
overbed limestone feed, and underbed pneumatic feed system. A 
direct digital and analog control system and data acquisition com- 
puter are also features which were ordered with the pilot plant. 


3407 (CONF-800428—(Vol.2), pp 529-537) Fluid bed 
combustion augmented compressed air energy storage sys- 
tems. Giramonti, A.J. (United Technologies Research 
Center, East Hartford, CT); Lessard, R.D.; Merrick, D. 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

An energy storage system which could be attractive for 
future electric utility peak load applications is a modified gas tur- 
bine power system utilizing storage of very high pressure air. The 
Compressed Air Energy Storage (CAES) concept involves using 
off-peak electricity generated from indigenous coal or nuclear 
sources to compress air, storing the air in large underground facili- 
ties, and withdrawing the air during peak load periods when it 
would be heated by combustion and expanded through gas turbines 
to generate power. The attractiveness of this concept is based upon 
its potential to supply competitively priced peaking energy, to 
reduce peak load power plant dependence on petroleum-based 
fuels, and to provide a means for leveling the utility system load 
demand. An open-bed PFBC/CAES configuration would provide 
the best candidate for early commercialization. It has relatively low 
risk combined with moderate cost and reasonable round-trip heat 
rate. Commercial implementation of PFBC/CAES power plants re- 
quires continued R & D for both the fluid bed combustor and the 
turbomachinery. The PFBC R & D would concentrate on extend- 
ing and improving current designs for cycling operation while tur- 
bomachinery R & D would be directed toward establishing materi- 
als and blade designs resistant to corrosion and erosion. 


3408 (CONF-800428—(Vol.2), pp 538-550) Preliminary 
assessment of alternative atmospheric fluidized-bed combus- 
tion power plant systems. Panico, S. (Burns and Roe, Inc., 
Woodbury, NY); McGowin, C.R. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This paper summarizes the results of a conceptual design and 
economic assessment of alternative atmospheric fluidized-bed com- 
bustion (AFBC) power plants with conventional pulverized coal- 
fired (PCF) plants with wet flue gas desulfurization (FGD) systems. 
The objective was to perform a preliminary screening of alternative 
AFBC plant systems for utility plants burning eastern and western 
coals. This paper presents the results for the baseline AFBC plants, 
the reference PCF plants, and the AFBC plants with agglomer- 
ation. In addition, results of a recently completed sensitivity study 
for an eastern coal AFBC plant with recycle are also presented. 
The eastern coal base AFBC plant with a Ca/S mole ratio of 5:1 is 
not economically competitive with a conventional PCF/FGD plant 
due to the large limestione requirements and waste generation rates 
and the resulting low boiler efficiency. The eastern coal AFBC 
plants with agglomeration and with recycle are both economically 
competitive with a conventional PCF/FGD plant and warrant fur- 
ther investigation. The western coal base AFBC plant is economi- 
cally competitive with a conventional PCF/FGD plant due, in 
part, to the inherent capability of the western coal alkaline to cap- 
ture significant amounts of SO. during combustion. Modification of 
the western coal base AFBC plant to incorporate an agglomeration 
system is not economically justified. 





3409 (CONF- pen 01.2), pp 565-570) Wet and 
dry limestone feeding using an L-valve. Knowlton, T.M.; 
Hirsan, I. (Inst. of Gas Tech., Chicago, IL). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

A nonmechanical valve is a device that uses only aeration 
gas in conjunction with its geometrical shape to control the flow 
rate of particulate solids through it. Nonmechanical valves offer 
several advantages over traditional mechanical valves: They have 
no moving mechanical parts subject to wear or seizure; constructed 
of only ordinary pipe and fittings, they are extremely inexpensive 
and can be fabricated in house, which avoids the long delivery 
times often associated with the purchase or replacement of me- 
chanical valves; and they can be used to control or feed solids into 
either a dense-phase or dilute-phase environment, such as a fluid- 
ized bed or a pneumatic conveying line. The L-valve (so called be- 
cause it is shaped like the letter L) is a specific kind of nonmechani- 
cal valve. One potential application for the L-valve is as a lime- 
stone feeder to a fluidized-bed combustor. The specific objectives 
of this study were to determine: 1) The L-valve aeration versus 
limestone flow rate relationship. 2) The maximum moisture content 
of the limestone at which the L-valve would fail to operate. The L- 
valve tested: 1) Fed dry -6 mesh limestone extremely well; and 2) 
Fed wet, saturated -6 mesh limestone well at limestone linear ve- 
locities of greater than 0.06 ft/s. The study also showed that with 
proper design, the L-valve appears to be an excellent device to use 
to feed limestone into an AFBC. 


3410 (CONF-800428—(Vol.2), pp 571-577) Fuel feed 
system for fluid bed boiler. Short, J.C. (Fuller Co., Bethle- 
hem, PA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This discussion relates to the use of the Fuller-Kinyon pump 
as a line charger to introduce coal and/or a mixture of coal and 
limestone into the bed of a fluid bed boiler. Secondly, we discuss 
the successful use of an in-line stream splitter to divide the material 
flow from a single conveying line into multiple conveying lines to 
serve the various feed points in the fluid bed. 


3411 (CONF-800428—(Vol.2), pp 584-595) Design and 
operation of FBC hot gas producers for industrial and agricul- 
tural drying. Highley, J. (National Coal Board, Cheltenham, 
England); Kaye, W.G.; Wheatley, P.C. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Operation of the fluidised bed hot gas furnaces at grass 
drying plants for a total of approximately 19,000 hours has demon- 
strated their successful performance and reliability. Based on this 
operational experience, G.P. Worsley & Co. Ltd., are offering coal 
burning furnaces on a commercial basis for continuous process ap- 
plications. A 15 MW unit, supplying hot gas for clay drying in 
cement manufacture, was successfully commissioned in September 
1979 and is readily meeting its rated performance. The present 
price differential between coal and oil, coupled with the assured 
long-term availability of coal, is expected to give rise to many flui- 
dised bed furnace installations at drying and thermal processing 
plants during the next 5 to 10 years. The present fuel cost saving 
obtained by coal in the UK is sufficient to pay back the capital in- 
vestment in approximately twelve months for furnaces supplying 
continuous processes. Even the seasonal grass dryer furnaces offer 
a capital pay back period of two years. Building on this furnace 
technology, the NCB and GPW are collaborating in the application 
of fluidised combustion to other thermal processes, including the 
production of higher temperature gases and the development of in- 
tegrated calcining units. Prototypes are currently being manufac- 
tured and it is expected that commercial units will be available 
within two years. 


3412 (CONF-800428—(Vol.2), pp 596-599) FBC pack- 
aged boilers: accomplishments to date. Michaels, H.J. (John- 
ston Boiler Co., Ferrysburg, MI). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In October of 1978, the Johnston Fluidfire Series Boiler 
Product line covering units with steam generating capacities vary- 
ing from 2500 to 50,000 lb/hr and design pressures from 15 psig to 
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300 psig were introduced to the market on a commercially availa- 
ble basis. By intent, we entered the market in a very low key or 
what could be considered pragmatic manner. We conducted no ad- 
vertising campaigns and virtually relied on our weekly seminars to 
gain the attention of the market. To date we have firm orders for 
15 FBC units, which may not appear to some as being a significant 
accomplishment. However, we are of the opinion that the interest 
created to date, not only by ourselves, but by other boiler manufac- 
turers also, along with the orders that have been placed, clearly in- 
dicates increasing market acceptance of fluidized bed combustion 
boiler equipment. In the not too distant future we are of the sincere 
opinion that the preferred method to fire coal in a boiler will be 
with the fluidized bed combustion process. 


3413 (CONF-800428—(Vol.2), pp 600-610) Perform- 
ance and testing of the Rivesville 30 MWe multicell fluidized 
bed boiler. Claypoole, G.T.; Hill, D.L.; Stringfellow, T.E.; 
Gasner, L.L.; Lipari, P.F.; MacNeill, J.M. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 aa 1980). 

The Rivesville 30 MWe Moiticell Atmospheric Fluidized 
Bed Boiler (MFB) had as its original mandate the accomplishment 
of three specific goals. The first was to demonstrate that SO2 could 
be removed from the coal to a flue gas level below the then antici- 
pated EPA regulations. The second was to provide data with 
regard to boiler tube material suitability and corrosion/erosion 
studies. The third was to demonstrate operability of the 60 to 1 
scale up from the Alexandria Laboratory Process Development 
Unit (PDU). The Rivesville MFB is connected in parallel to Mon- 
ongahela Power's No. 7 boiler and operates when No. 7 is on line. 
Designed under cost restraints, the systems lacked equipment re- 
dundancy. Further, physical limitations made any substitution of 
equipment or rebuilding difficult. From first firing in December of 
1976, it was apparent that large scale fluidized bed combustion boil- 
ers were capable of stable operation and that the Rivesville MFB 
could produce valuable data for design of industrial boilers and 
scale up to utility size. The MFB now operates for 100 to 200 hour 
planned periods focussed on performance and component evalua- 
tion. This paper reports on the changes and improvements and 
spells out the operating history of the facility from early 1978 
through April of 1980. 


3414 (CONF-800428—(Vol.2), pp 611-615) Atmospher- 
ic fluidized bed combustors 35 MW-Flingern and 6 MW- 
Koenig Ludwig test and demonstration facilities. Krischke, 
H.G.; Langhoff, J. (Ruhrkohle Oel und Gas GmBh, Bot- 
trop, West Germany). Aug 1980 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

After commissioning, both plants started a two year’s test 
program to investigate the following main subjects: (1) Establishing 
optimal operating parameters, such as bed temperature, fluidizing 
velocity, size of coal particles, coal throughput. That means in a 
physical sense we have to find an optimal solution between heat 
transfer, kinetics of reaction and hydrodynamic phenomena. (2) Es- 
tablishing optimal technical solutions for coal feeding systems, gas 
clean-up, ash refiring, boiler design and design of the immersed 
boiler tubes. (3) Testing of all types of coal together with different 
types of limestone or dolomite. (4) Testing of load control and load 
following. (5) Reduction of SO. and NO/sub x/ emission to a mini- 
mum. (6) Study of erosion and corrosion problems by long term 
tests. Initial results have been encouraging. The FBC technology 
works on a technical scale with good ignition and temperature con- 
trol. 


3415 (CONF-800428—(Vol.2), pp 616-621) Develop- 
ment and commercial operation of a circulating fluidized bed 
combustion system. Engstrom, F. (Hans Ahlstrom Lab., Hel- 
sinki, Finland). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In 1975, the conventional fluid bed furnace had been fully 
developed, and covered the company’s area of operation. Further 
market development was subject to the limitations of the developed 
system. It was decided to investigate combustion beyond the veloc- 
ity range limitation of the conventional system, and this investiga- 
tion resulted in the Pyroflow technique. In 1976, the experimental 
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work was commenced in a pilot plant with a 0.3 m inside diameter 
utilizing the circulating fluid bed technique. To explain the princi- 
ple of the Pyroflow system, it is necessary to examine the Ap/ve- 
locity profile. For a fixed bed, Ap is approximately proportional to 
the gas velocity. At minimum fluidization velocity, the bed begins 
to expand. At gas velocities beyond minimum fluidization, Ap re- 
mains almost constant until entrainment of bed material begins at 
the maximum fluidization velocity of a bubbling bed. The conven- 
tional fluid bed technique applies superficial velocities which vary 
between the minimum and maximum fluidization velocity. Fluidiza- 
tion within these limits is characterized by the bubbling phenom- 
enon, due to gas in excess of the amount required for minimum flui- 
dization. The bubbling two-phase fluidization shows a distinct 
upper surface bed level from which particles are entrained. At a 
certain fluidization velocity, the particles are carried over from the 
reactor, and a continuous process is maintained by circulating the 
same amount of particles to the bottom of the reactor. The so- 
called minimum transport velocity marks the transition from sta- 
tionary to circulating beds. The Ap becomes a function of velocity 
and solid recirculating rate. This is the characteristic area for a Pyr- 
oflow system. 


3416 (CONF-800428—(Vol.2), pp 623-631) Two-stage 
fluidized bed combustion of coal. Tomita, M. (Government 
Industrial Development Lab., Hokkaido, Sapporo, Japan); 
Hirama, T.; Adachi, T.; Yamaguchi, H.; Horio, M. Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In order to test the concept of the Function Allotted Dual 
FBC (FAD-FBC), experimental studies on the two-stage FBC of 
coal have been carried out under atmospheric conditions. The re- 
sults are summarized as follows: 1) Total NO/sub x/ emission from 
the two-stage FBC is minimized at a primary air ratio of about 1.0. 
With increase in the primary air ratio, the NO/sub x/ emission 
from the lower stage is increased and that from the upper stage is 
decreased. When the bed temperature is 800°C, the NO/sub x/ 
emission level is reduced to below 150 ppm, and approximately to 
one half of the emission level from the single-stage FBC. 2) The 
CO emission was as low as 500 ppm even for the residual oxygen 
concentration of 2 % in flue gas. 3) The combustion efficiency in- 
creases with an increase in the primary air ratio and with a rise in 
the bed temperature. The combustion efficiency reached to 98% at 
the bed temperature of 800°C, which is roughly 4% higher than 
that of the single stage FBC. 4) The size of elutriated ash is smaller 
than that from the single-stage FBC. The elutriation rate of ash 
from the two-stage FBC is mainly controlled by the ash transporta- 
tion rate from the lower stage to the upper stage. The presence of 
additional bed and the two-stage combustion scheme are found to 
be highly effective in increasing combustion efficiency and in re- 
ducing NO/sub x/ and CO emissions. It has been confirmed by 
comparison of the present results with the data in the literature that 
the proposed concept of FAD-FBC could be a new mode of atmos- 
pheric fluidized bed combustion which certifies low pollution and 
high combustion efficiency equivalent to those of pressurized com- 
bustion. 


3417 (CONF-800428—(Vol.2), pp 632-642) Experimen- 
tal modeling of a high temperature partially defluidized bed. 
Bushnell, D.J.; Sitthiphong, N. (Oregon State Univ., Cor- 
vallis). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In order to prevent the bed material transferring from the 
active part to the slumped part during a turn down period, a free 
board curtain must be installed in the bed at the interface region. 
The free board curtain can be constructed in the form of a water 
wall, stainless steel mesh or any device that can block the material 
from transferring in the free board region from the active part to 
the slumped part of the bed. During the study of the free board 
curtain, a 0.30 m by 0.60 m solid plate was installed at the interface 
region. It was found that the plate can prevent the material transfer 
effect and it also allowed a good fluidization in both sections of the 
bed. 
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3418 (CONF-800428—(Vol.2), pp 654-667b) Summary 
of Alexandria PDU test results. Reed, R.R.; Dunne, P.N.; 
Rossmeissl, N.P. (Pope, Evans and Robbins Inc., Alexan- 
dria, VA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The PDU test unit was designed as a high heat release wa- 
terwall combustor with in-bed surface for economizer, evaporative, 
and superheat duties and additional evaporative surface in the con- 
vection zone above the bed. Flexibility for testing purposes was 
planned by refractory lining of the waterwalls and removal of the 
horizontal tube bundles from the unit. The unit was sized to match 
existing auxiliary equipment. Initial testing efforts were directed 
toward maximizing combustion efficiency by using one submerged 
coal feed point and obtaining representative samples for flue gas 
analysis and solids inputs and outputs. Once the performance of the 
unit was characterized, numerous test programs were conducted in 
support of utility and industrial atmospheric pressure programs. 
The results of several of the more recent programs are summarized. 


3419 (CONF-800428—(Vol.2), pp 675-685) Bed carbon 
loading and particle size distribution in fluidized combustion 
of fuels of various reactivity. D'Amore, M.; Donsi, G.; Mas- 
similla, L. (C.N.R., Napoli, Italy). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Experimental results and their comparison with the results of 
model calculations allow the following conclusions to be drawn: 1. 
Changing the reactivity of the feed fuels from lignite to bituminous 
coal, coke, graphitized coke, graphite progressively increase both 
the ratio between carbon loadings and fixed carbon feed rate and 
the carbon loading itself, at a given bed temperature, fuel feed size 
and oxygen concentration in outlet gas. As the reactivity of the fuel 
decreases the influence of feed size decreases and that of tempera- 
ture increases. This is because of the different role played by diffu- 
sional and kinetic resistances in determining the overall resistance 
to the combustion. 2. The contribution of attrition to the rate of 
consumption of carbon particles burning in the bed becomes rele- 
vant as fuel reactivity decreases. Carbon fines produced by attrition 
do not burn completely in the bed and in the free board. Accord- 
ingly, oxygen concentration at the combustor outlet can be fairly 
large in spite of the fact that the air/fuel feed ratio is substoichio- 
metric. Carbon elutriation is mainly due to these fines, as shown by 
the size of the materials collected at the cyclone. Contrary to previ- 
ous conclusions, carbon loss produced by attrition may cause com- 
bustion efficiencies to be considerably less than 1 even in the case 
of feed fuel of coarse size which does not undergo breakage in the 
bed. 3. The mean of the bed carbon particle size distribution is dis- 
placed towards the lower limit of the fuel feed size range. 4. There 
is a fair agreement between results of experiments and of model cal- 
culation as concerns bed carbon loading and particle size distribu- 
tion and combustion efficiency with reference to the results ob- 
tained with bituminous coal and graphitized coke. 


3420 (CONF-800428—(Vol.2), pp 686-695) Fluidized- 
bed combustion applications. Chrostowski, J.; Davis, R.; Za- 
karia, J.; Jazayeri, B. (Energy Resources Co., Inc., Cam- 
bridge, MA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Energy Resources Co. Inc. (ERCO) has been engaged in 
fluidized-bed combustion work for the past 5 years. We are present- 
ly in the process of starting up a 36-ft? (4 ft x 9 ft) fluidized-bed 
demonstration unit which is operated in the combustion mode and 
is capable of generating 20,000 pounds per hour of steam. The dem- 
onstration unit also includes an electrified bed system which re- 
moves 99.5 percent of all particulates in the range of 40 microns 
down to 0.1 micron. ERCO has developed a proprietary system for 
feeding coal and limestone mixtures under the bed; the system has 
been successfully tested in a cold flow model with coal moisture 
contents as high as 5 percent. Data are presented on the design and 
operation of the pilot plant and demonstration units. 





3421 (CONF-800428—(Vol.2), pp 697-711) Turbine 
performance in combustion gases from a coal-fired 
fluidized bed combustor. Jansson, S.A.; Nilsson, 
N.G.; Malm, B.O. (STAL-LAVAL Turbin AB, Finspong, 
Sweden). Aug 1980. 
From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 
Turbine blade sections and a number of alloy specimens 
were exposed in a turbine materials cascade during the recent 1000 
hour PFBC test at CURL, Leatherhead, England. The material 
temperatures were 770 to 780°C and the gas velocities over tested 
materials ranged from 180 to 520 m/s. Examination of the different 
components after the test showed no measurable erosive wear. 
However, oxide particles, which according to their composition 
must have originated from steel surfaces in the system and most 
likely after the cyclones, were found to have impacted and become 
stuck in the coated blade sections. Proper system materials selection 
will minimize this exfoliation affect. Udimet 500 blade sections 
coated with FeCrAlY and CoCrAlY exhibited very limited corro- 
sion. An uncoated Udimet 500 blade section showed > 100 um hot 
corrosion after 950 hours exposure at crevice locations. Other 
specimens of the same alloy had < 30 um corrosion attack. Alloy 
713 C was very little corroded. IN 671 showed severe hot corro- 
sion after only 200 hours exposure. This attack was localized to the 
leading edge suggesting a strong erosion-corrosion interaction, even 
in this non-erosive environment. Although the total exposure times 
are still relatively short as compared with expected component 
lives, the combined results from the study suggest that erosion, cor- 
rosion and deposition in the gas turbine will not be of serious con- 
cern in PFBC combined cycle systems. 


3422 (CONF-800428—(Vol.2), pp 712-723) High tem- 
perature corrosion/erosion in the effluent from pressurized 
fluidized bed combustors. Grey, D.A.; Beltran, A.M.; Brobst, 
R.P.; McCarron, R.L. (General Electric Co., Schencetady, 
NY). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The degradation of gas turbine nozzle and bucket materials 
and protective coatings/claddings has been investigated by expo- 
sure of airfoil shaped specimens to the effluent of two different 
pressurized fluidized bed combustors. Three cast alloys, IN-738, U- 
700, and FSX-414 (mod X-40) and four coatings/claddings, pack 
aluminized (plus PT), FeCrAlY, CoCrAlY and IN-671 were evalu- 
ated for times up to 1000 hours. We have found that: (1) Significant 
differences in the performance of materials between the two tests is 
related to metal operating temperature. (2) Cooling of components 
to 1350 to 1450°F appears to be a viable method of reducing corro- 
sion in PFB powered gas turbines to acceptable rates. (3) Com- 
pared to conventional cast nickel and cobalt superalloys, M (Fe, 
Co) CrAlY type protective systems offer improved resistance to 
corrosion and the combined effects of erosion/corrosion in high 
temperature (> 1500°F) PFB exhausts. These types of coatings 
will be required for successful high temperature operation of PFB 
powered gas turbines. (4) PFB particulate under 10 um in size does 
not appear to be erosive at velocities up to 1400 feet per second 
when corrosion is minimal. (5) Based on the 1000 hour data from 
CURL and Exxon, deposition does not appear to be a serious limi- 
tation to the commercial utilization of PFB gas turbines. 


3423 (CONF-800428—(Vol.2), pp 724-736) Assessment 
of gas turbine erosion by PFB combustion products. Boer- 
icke, R.R. (General Electric Co., Schenectady, NY); Hant- 
man, R.; Kuo, J.; Mullen, T. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The probable tolerance of a GE heavy duty industrial gas 
turbine to erosion by PFB dust has been determined from data from 
three independent sources: coal-fired locomotive turbine tests, GE 
erosion rig tests, and PFB cascade experiments conducted by GE at 
Exxon and NCB/CURL. Projections are in general agreement, and, 
with approximate correction for velocity and pressure, it is estimat- 
ed that the GE turbine could tolerate dust loads in the range of 100 
ppM, provided 98% or more of the dust was under 10 pm. This 
estimated dust tolerance is at the low end of operational experience 
with fluidized catalytic cracker expander turbines, in a somewhat 
less severe environment. The agreement between projected turbine 


01 COAL AND COAL PRODUCTS 
0140 Combustion 


tolerance and actual operating experience is encouraging, and pro- 
vides additional confidence in the estimating procedure. Data indi- 
cate a significant dependance of erosion rate on particle size, with 
erosion rate decreasing sharply at particle sizes smaller than about 
104m. Comparisons of aerodynamics and particle trajectories in a 
GE turbine and the Allis-Chalmers coal fired turbine tested by the 
Bureau of Mines were carried out. These studies showed that the 
larger size of the GE machine is important in reducing the number 
of particles striking the blade surface. However, the usefulness of 
the trajectory studies is currently limited by the unavailability of a 
model or correlation for the local erosion rate in terms of the parti- 
cle impact parameters. It is concluded that an adequate model to 
predict local erosion rates from particle impact data is not yet avail- 
able. Substantial additional experimental work is needed to establish 
a reliable empirical correlation. To achieve a predictive model will 
require substantial theoretical work in addition to fundamental ex- 
periments aimed at understanding the physics of small particle 
impact. 


3424 (CONF-800428—(Vol.2), pp be nity Fluid cata- 
lytic cracker power recovery ex applied to 

fluidized bed combustion. Mathers, W.G.; Schonewald, R. 
(Ingersoll-Rand Co., Princeton, NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The dirty gas expander (power recovery turbine) has been 
identified as one of the key components critical to the commercial 
success of the pressurized fluidized bed combustion technology for 
power generation. The expander drives the compressor which sup- 
plies fluidizing and combustion air to the PFBC unit. Excess power 
is used to generate electricity. The service is much more severe 
than conventional gas turbines fired with clean fuels because of par- 
ticulates in the gas stream. These particles, consisting primarily of 
ash and unburned coal, are carried over from the fluidized bed and 
erode key components, particularly the rotor blades. This paper de- 
scribes an expander design that was developed 15 years ago and is 
widely used for remarkably similar operating conditions. The appli- 
cation is part of the Fluid Catalytic Cracking Unit (FCCU) used in 
petroleum refining. The first section of the paper reviews the 
FCCU application so that the similarity in operating conditions can 
be fully assessed. The expander design for this type of service is de- 
scribed. Performance and materials are defined, and, finally, the ap- 
plication of this type of expander to a PFBC is projected for utility 
power generating service. 


3425 (CONF-800428—(Vol.2), pp 749-764) Improved 
PFB operations: 400-hour turbine test results. Rollbuhler, 
R.J.; Benford, S.M.; Zellars, G.R. (National Aeronautics 
and Space Administration, Cleveland, OH). Aug 1980 

From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, US 4 <~¥ 1980). 


As a result of a hr small turbine test in the effluent of a 
PFB at an average temperature of 770°C (1420°F), an average rela- 
tive gas velocity of 300 m/sec (1000 ft/sec), and average solids 
loadings of 200 ppM (0.1 grain/std ft*), the following results have 
been determined: 1. Improved gas cleanup with a modified two- 
stage cyclone separator and stabilized operations of a PFB coal 
combustor permitted a 400-hr turbine test in the PFB effluent. Two 
cyclones in series may adequately reduce solids loadings for utility 
turbine operations if the average particle size is small (~ 5 ym). 2. 
Erosion of a small superalloy turbine operated in PFB effluent is 
still severe (1.3 mm/1000 hr; 50 mils/1000 hr) under these condi- 
tions, and the depth of corrosion attack is comparable to the aver- 
age surface erosion loss. 3. Hot corrosion attack (sulfidation and ac- 
celerated oxidation) may be the major life limiting factor at low 
erosion rates (0.025 to 0.125 mm/1000 hr; 1 to 5 mils/1000 hr). Hot 
corrosion appears to be directly associated with deposits which 
contain sulfur-bearing species. 4. Since an incubation period may be 
associated with such sulfidation, long term testing is necessary to 
determine the resistance of both bare and coated blades to hot cor- 
rosion attack. 


3426 (CONF-800428—(Vol.2), pp 765-766) Pressurized 
fluidized bed technology status for coal fired combined cycle 
utility power generation. Roberts, R.; Amand, R.K.; Knud- 
re C.W. (General Electric Co., Schenectady, NY). Aug 
1980. 





01 COAL AND COAL PRODUCTS 
0140 Combustion 


From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

To summarize some of the sulfur retention studies that have 
been done, I will relate the series from Exxon. They have measured 
retention all the way up to 99.9% at relatively moderate calcium- 
sulfur feed ratios. The whole point is that very high sulfur retention 
using high sulfur coal has been shown. The PFB process has been 
characterized as intrinsically low in NO/sub x/ emissions. Another 
area of some concern is the gas turbine. In corrosion, the approach 
has been to develop a resistant material. In erosion, the approach 
has been increased particulate removal at full process temperatures. 
Fouling has been pretty much accepted as requiring frequent clean- 
ing. The question is how often. Through the data presented we 
have data on alloys subjected to near actual streams. All we can 
say at this point is that we have 1000 hour results and it seems that 
if we stay below 1400°F we will be alright. To summarize, in the 
gas turbine area, in corrosion we have some good exposure test 
under our belt. Fecrolly and cocrolly look good, especially under 
1400°F. We have learned in erosion that first you need a corrosion 
resistant material. With small cyclones, one can project meeting a 
turbine limit at some temperature. In fouling, we have discovered 
from the CURL tests, that deposition is not a fatal phenomenon. 
The conclusion is the PFBC will be competitive with the scrubber. 


3427 (DOE/ET/12307—T1) Design, construction, oper- 
ation and evaluation of a prototype culm combustion boiler/ 
heater unit. Final design of prototype unit. (Curtiss-Wright 
Corp., Wood-Ridge, NJ (USA). Power Systems Div.; Dorr- 
Oliver, Inc., Stamford, CT (USA); Stone and Webster Engi- 
neering Corp., New York (USA)). Oct 1980. Contract 
AC21-78ET12307. 58p. (CW-WR—78-036). NTIS, PC 
A04/MF AOl1. 

A final design of a prototype anthracite culm combustion 
boiler has been accomplished under Phase I of DOE Contract ET- 
78-C-01-3269. The prototype boiler has been designed to generate 
20,000 pounds per hour of 150 psig saturated steam using low Btu 
(4000 Btu per pound) anthracite culm as a fuel. This boiler will be 
located at the industrial park of the Shamokin Area Industrial Cor- 
poration (SAIC). This program is directed at demonstrating the 
commercial viability of anthracite culm fueled FBC steam genera- 
tion systems. 


0150 Marketing And Economics 


3428 (PB—80-164726) The influence of coal transporta- 
tion cost on the optimal distribution of coal and the optimal 
location of electric power generation plants, Final report. 
Campbell, T.C.; Hwang, M. (West Virginia Univ., Morgan- 
town (USA). Regional Research Inst.). Dec 1979. Contract 
DOT-RC-82031. 96p. NTIS, PC A05/MF AO1. 

More coal moves on both railways and waterways than does 
any other commodity. As consumption increases, market patterns 
and the average distance it is hauled are changing significantly. 
This investigation is an attempt to define optimal regional coal mar- 
kets to best serve the nation’s rising energy needs. The research has 
required identification of coal traffic flows and its spatial equilibri- 
um among markets that are defined through this analytical frame- 
work. The influence of market structure on demand and supply is a 
point of emphasis throughout the study, both in the theoretical in- 
vestigation and the empirical testing. 


0160 Health And Safety 


3429 (PB—80-164874) Criteria for a recommended 
standard ... occupational exposures in coal gasification plants. 
(Enviro Control, Inc., Rockville, MD (USA)). 1978. 
Contract PHS-210-76-0171. 206p. NTIS, PC Al0/MF AO0Ol1. 

The Occupational Safety and Health Act of 1970 emphasizes 
the need for standards to protect the health and provide for the 
safety of workers occupationally exposed to an ever-increasing 
number of potential hazards. The National Institute for Occupation- 
al Safety and Health (NIOSH) has projected a formal system of re- 
search, with priorities determined on the basis of specified indices, 
to provide relevant data from which valid criteria for effective 
standards can be derived. Recommended standards for occupational 
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exposure, which are the result of this work, are based on the effects 
of exposure on health. The Secretary of Labor will weigh these 
recommendations along with other considerations, such as feasibil- 
ity and means of implementation, in developing regulatory stand- 
ards. 


3430 (PB—80-164882) Potential health hazards involved 
with coal gasification. Technical report. Young, R.J. (Nation- 
al Inst. for Occupational Safety and Health, Cincinnati, OH 
SA). Div. of Surveillance, Hazard Evaluation and Field 
tudies). Nov 1978. 194p. NTIS, PC A09/MF AO1. 


3431 (PB—80-164890) Recommended health and safety 
guidelines for coal gasification pilot plants. Technical report. 
(Enviro Control, Inc., Rockville, MD (USA)). Jan 1978. 
Contract PHS-210-76-0171. 249p. NTIS, PC All/MF AOl1. 

The Occupational Safety and Health Act of 1970 emphasizes 
the need for standards to protect the health and safety of workers 
exposed to an ever-increasing number of potential hazards at their 
workplace. The National Institute for Occupational Safety and 
Health has projected a formal system of research, with priorities 
determined on the basis of specified indices, to provide relevant 
data from which valid criteria for effective standards can be de- 
rived. This document has been developed as part of the interagency 
Energy and Environment Research and Development Program. Its 
purpose is to identify potential hazards to workers in coal gasifica- 
tion pilot plants, and to develop hazard control strategies. The 
guidelines emphasize worker protection measures such as safe work 
practices, personal protective equipment and clothing, industrial 
and personal hygiene, workplace and medical monitoring, labeling 
and posting, hazard information and awareness, and recordkeeping. 
Although this document is specific for pilot scale coal gasification 
plants, many of the potential hazards and research and development 
needs are similar to those in bench or demonstration scale coal gasi- 
fication or coal liquefaction facilities. The recommended health and 
safety guidelines are in many ways applicable to these facilities as 
well. 


3432 Impacts on human health from the coal and nucle- 
ar fuel cycles and other technologies associated with electric 
power generation and transmission. Radford, E.P. Washing- 
ton, DC; Environmental Protection Agency (1980). 54p. 
(NP—25188). 

Major public health impacts of electric power generation 
and transmission associated with the nuclear fuel cycle and with 
coal use are evaluated. Only existing technology is evaluated. The 
only health effects of concern are those leading to definable human 
disease and injury. Health effects are scaled to a nominal 1000 
Megawatt (electric) plant fueled by either option. Comparison of 
the total health effects to the general public gives: nuclear, 0.03 to 
0.05 major health effects per 1000 MWe per year; coal, 0.7 to 3.7 
per 1000 MWe per year. Thus for the general public the health 
risks from the coal cycle are about 50 times greater than for the 
nuclear cycle. Health effects to workers in the industry are current- 
ly quite high. For the nuclear cycle, 4.6 to 5.1 major health impacts 
per 1000 MWe per year; for coal, 6.5 to 10.9. The two-fold greater 
risk for the coal cycle is primarily due to high injury rates in coal 
miners. There is no evidence that electrical transmission contributes 
any health effects to the general public, except for episodes where 
broken power lines come in contact with people. For power line 
workers, the risk is estimated at 0.1 serious injury per 1000 MWe 
per year. (ERB) 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 3366, 3429, 3431, 3770 
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0202 Geology And Exploration 


REFER ALSO TO CITATION(S) 3349, 4163 


3433 Method of seismic wave amplitude normalization . 
Lunsford, D.R.; Mikita, R.A.; Parrack, A.L. (to Texaco 
Inc). US Patent 4,218,766. 19 Aug 1980. Filed date 5 Oct 
1978. vp. 

Disclosed is a method of processing geological seismic re- 
flection data to compensate for lateral variations in the attenuation 
effect which the weathered layer has on the reflected seismic 
energy waves as they approach an array of detectors at the surface. 
Absolute amplitudes of the waves are summed for each trace 
throughout a test window at the depth to be explored. The ampli- 
tudes are normalized by taking the ratio of each sum to the sum of 
the absolute amplitudes obtained throughout a standard window, in 
the corresponding trace. In a particular embodiment disclosed, the 
test window scans each trace in increments, and the absolute ampli- 
tude sum obtained at each position is normalized to the standard 
window in that trace. The ratios thus obtained, when plotted, 
reveal the positions of large-amplitude reflecting strata without 
weathered-layer distortion. 


0203 Drilling And Production 


3434 (DOE/BC/10022—6) Industrial survey of core 
handling, storage, and analysis procedures for ROS meas- 
urements. Final report. Ward, C.E.; Barnwell, J.L. (Maurer 
Engineering, Inc., Houston, TX (USA)). Oct 1980. Contract 
AC19-79BC10022. 61p. NTIS, PC A04/MF AOl1. 

Core analysis is an essential function in the evaluation of re- 
sidual oi] saturation of a reservoir. This report describes the basic 
techniques of core handling and measurement of porosity, perme- 
ability, and fluid saturations. Special analysis techniques such as 
wettability, imbibition, capillary pressure and waterflood tests are 
also described. Interviews with industry experts provided opinions 
on the applicability and reliability of the various alternative testing 
procedures as well as an estimation of the size of the US domestic 
market in coring and core analysis services. 


3435 (DOE/ET/12357—3) Crude oil steam distillation 

in steam flooding. Final report. Wu, C.H.; Elder, R.B. (Colo- 

rado School of Mines, Golden (USA). ai of Petroleum 

Engineering). Aug 1980. Contract AS03-78ET12357. 142p. 
IS, PC A07/MF AOl. 

Steam distillation yields of sixteen crude oils from various 
parts of the United States have been determined at a saturated 
steam pressure of 200 psig. Study made to investigate the effect of 
steam pressure (200 to 500 psig) on steam distillation yields indi- 
cates that the maximum yields of a crude oil may be obtained at 
200 psig. At a steam distillation correlation factor (V/sub w//V/ 
sub oi/) of 15, the determined steam distillation yields range from 
12 to 56% of initial oil volume for the sixteen crude oils with grav- 
ity ranging from 12 to 40°API. Regression analysis of experimental 
steam distillation yields shows that the boiling temperature (simulat- 
ed distillation temperature) at 20% simulated distillation yield can 
predict the steam distillation yields reasonably well: the standard 
error ranges from 2.8 to 3.5% (in yield) for V/sub w//V/sub oi/ 
< 5 and from 3.5 to 4.5% for V/sub w//V/sub oi/ > 5. The oil 
viscosity (cs) at 100°F can predict the steam distillation yields with 
standard error from 3.1 to 4.3%. The API gravity can predict the 
steam distillation yields with standard error from 4.4 to 5.7%. 
Characterization factor is an unsatisfactory correlation independent 
variable for correlation purpose. 


3436 (DOE/MC/08341—17) Target reservoirs for CO, 
miscible flooding: Volume I. Discussion of CO. injection 
process. Volume II. Full scale and pilot field tests. Finsal 
report. Goodrich, J.H. (Gruy Federal, Inc., Houston, TX 
(USA)). Oct 1980. Contract AC21-79MC08341. 288p. NTIS, 
PC Al13/MF AOl. 

Separate abstracts were prepared for Volumes I and II of 
this report. 
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34/37 (DOE/MC/08341—17, pp 114p, Vol. I) Review 
and analysis of past and ongoing carbon dioxide injection 
field tests. Oct 1980. 

In Target reservoirs for CO2 miscible flooding: Volume I. 
Discussion of COz injection process. Volume II. Full scale and 
pilot field tests. Final report. 

The focus is on the CO: injection process. Volume I has five 
sizctions. The general background of this study, and purpose and 
scope of this report are covered in the introduction. The next sec- 
tion on review of carbon dioxide displacement theory and processes 
includes: physical properties and behavior of carbon dioxide; and 
tehavior of mixtures of CO2 and crude oil which takes into account 
liquid phase behavior of hydrocarbon/CO, mixtures, CO: solubility 
and swelling of crude oil, behavior of mixtures, viscosity reduction 
of crude oil mixed with CO2, vapor/liquid and liquid/liquid phase 
loehavior, synthesis of observed phase behaviors, miscible behavior, 
and displacement/extraction processes in porous materials. Section 
three on application of theory to field project design includes basic 
considerations, design models and application in project design. 
Section four has a summary and synthesis of CO: field test data 
which includes full scale project, pilot project, sandstone reservoir 
projects and carbonate reservoir projects. Conclusions and recom- 
mendations are in the last section. Numerous tables, graphs, and 
maps are presented. 


3438 (DOE/MC/08341—17, pp 278p, Vol. II) Full- 
scale and pilot field tests. Appendix. Oct 1980. 

In Target reservoirs for CO2 miscible flooding: Volume I. 
Discussion of CO: injection process. Volume II. Full scale and 
pilot field tests. Final report. 

Volume II (an Appendix) presents detailed reports on 19 
CO, injection projects in 16 separate oil fields. Full-scale field tests 
are reported from: Crossett Field, West Texas; Lick Creel Field, 
Southern Arkansas; Kelly-Snyder Field, West Texas; Ritchie Field, 
Southern Arkansas; South Gillock Field, Texas Gulf Coast; 
Twofreds Field, West Texas; and Weeks Island Field, Louisiana 
Gulf Coast. Section two on pilot field tests has three reports on 
CO, field injection projects in West Virginia, which are from 
Granny's Creek Field, Griffithsville Field, and Rock Creek Field, 
and pilot field test reports from San Andres Reservoirs, West 
Texas; Little Creek Field, Mississippi; Mead Field, West Texas; 
North Cowden Field, West Texas; and Wasson Field, West Texas. 
TThe information presented here was compiled from published lit- 
erature and other public records, and the reports were prepared in 
tas much detail as the source material allowed. 


3439 Anchor pullout testing apparatus and methods. 
Mccall, R.H. (to Texaco Inc). US Patent 4,217,776. 19 Aug 
1980. Filed date 2 Oct 1978. vp. 

An apparatus is described for testing the minimum pullout 
strength of a ground anchor for an oil well derrick or other towers 
(As an antenna) guy line. It comprises an open ended cylinder con- 
nected to an anchor line, a piston positioned in the cylinder having 
a piston connecting rod extending out of the cylinder open end and 
connected to a winch, a compression spring around the connecting 
rod for damping outward movement of the piston from the cylin- 
der, and a shear pin protruding through both the cylinder and the 
piston so that while applying an increasing load to the piston con- 
necting rod, if the anchor does not move prior to breaking of the 
shear pin, a safe, satisfactory, and reliable anchor is indicated. A 
method for forming an anchor pullout test apparatus and a method 
for testing the pullout strength of an anchor are disclosed. 


3440 Oil recovery process. Fosti, J.E.; Lee, J.1.; Sig- 
mund, P.M. (to Petroleum Recovery Inst (Canada)). US 
Patent 4,217,955. 19 Aug 1980. vp. 

The recovery of oil from a subterranean hydrocarbon-bear- 
ing reservoir by the injection thereinto of a mixture of carbon diox- 
ide and sulfur dioxide which is miscible with the reservoir 9il at 
pressure and temperature prevailing in the reservoir. For produc- 
tion a driving fluid is then injected to displace the zone and reser- 
voir oil and fluids for recovery. 
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3441 Method of in-situ recovery of viscous oils or bitu- 
men utilizing a thermal recovery fluid and carbon dioxide . 
Exall, D.I.; Goss, M.J. (to Texaco Canada Inc (Canada) ). 
US Patent 4,217,956. 19 Aug 1980. Filed date 14 Sep 1978. 


A method for the in-situ recovery of viscous oils or bitume11 
from subterranean oil-bearing formations by the injection of steam 
or a mixture of steam and an oxygen-containing gas under operat-- 
ing conditions that utilize pressurization and drawdown cycles 
wherein carbon dioxide is injected at the start of the pressurization 
cycle. 


3442 Oil recovery method . Schievelbein, V.H. (to 
Texaco Inc). US Patent 4,217,957. 19 Aug 1980. Filed date 
10 Oct 1978. vp. 

Petroleum is extracted from a subterranean reservoir by in- 
jecting into injection wells an aqueous surfactant solution wherein 
the surfactant is a mixture of mono- and di-alkyl benzene polyeth- 
oxy alkyl sulfonates wherein the alkyl group contains the same 
number of carbon atoms in both components of the surfactant, driv- 
ing the surfactant solution through the reservoir and recovering pe- 
troleum from production wells penetrating the reservoir. The fluid 
composition of the surfactant mixture is also claimed. 


3443 Sacrificial agents for petroleum recovery processes 
. Doster, M.S.; Kudchadker, M.V. (to Texaco Inc). US 
Patent 4,217,958. 19 Aug 1980. Filed date 24 Nov 1978. vp. 

In a surfactant flooding process for recovering oil from a 
subterranean petroleum reservoir, surfactant loss by adsorption onto 
the mineral grains of the reservoir matrices is reduced by the addi- 
tion to the surfactant solution of a sacrificial agent selected from 
the group consisting of polybasic carboxylic acids, their water solu- 
ble salts and mixtures thereof. 


3444 Method for preventing fluid loss during drilling. 
Cremeans, J.G. US Patent 4,217,965. 19 Aug 1980. Filed 
date 21 Aug 1979. vp. 

A method is disclosed for preventing loss of aqueous drilling 
fluid to porous formations penetrated by a well bore during drilling 
operations for oil and gas. The method utilizes readily available pel- 
leted cottonseed hulls as the lost circulation material which is 
added to the drilling fluid and pumped down the well bore. The 
pelleted cottonseed hulls are composed of cottonseed hulls, cotton- 
seed meal, bentonite, a residual amount of cottonseed lint and a sur.- 
face active agent. The cottonseed hulls, cottonseed meal, bentonite, 
residual lint and surface active agent are heated in the presence of* 
steam and compressed to form pellets. Because the pellets are in a 
compressed form, they do not expand when added to the drilling 
fluid until they are well down the well bore. The pelleted cotton- 
seed hulls may also contain cottonseed oil. The pelleted cottonseed 
hulls are well known and widely used in the dairy cattle industry as 
a pelleted feed material. 


3445 Junk basket, bit and reamer stabilizer . Garrett, 
W.R. (to Smith International Inc). US Patent 4,217,966. 19 
Aug 1980. Filed date 26 Jan 1978. vp. 

A metal cup with an apertured bottom provides a junk 
basket. The cup is spindled on the pin of a drill bit, e.g., a tungsten 
carbide insert roller cone bit, the bottom edge being releasably 
clamped between the pin shoulder and the shoulder formed by the 
mouth of the box on the member forming the lower end of the drill 
stem, e.g., a roller reamer. The connection between the pin and box 
and cup form a rotary shouldered connection, the pin shoulder 
and/or box mouth being cut back providing a longer pin neck or 
shallower box to accommodate the cup. Every time the bit is re- 
moved from the stem, the interiorly upwardly flaring cup is auto- 
matically dumped. In a modification, especially for small diameter 
holes, in order to provide space for junk to move both up outside 
the cup and down into the cup, the box on the adjacent drill stem 
member can be ‘luted, e.g., with arcuate vertical section milled 
slots extending from above to below the rim of the cup to provide 
entrance for junk, so maximum exterior annulus space is left for 
upflow of junk; alternatively the cup aperture can be eccentric, so 
the space around the outside of the cup is large at one sector and 
the space around the box inside the cup is large at the opposite 
sector. 
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3446 Production of nitrogen-rich gas mixtures. Crouch, 
W.B.; Posadas, C.Z.; Robin, A.M. (to Texaco Inc). US 
Patent 4,218,326. 19 Aug 1980. Filed date 31 Mar 1978. vp. 

A nitrogen-rich inert gas mixture is produced by the partial 
oxidation of a hydrocarbonaceous feed containing substantially no 
metals nor noncombustible materials with air in a free-flow, un- 
packed, refractory-lined gas generator at a temperature in the range 
of about 1300°to 3000°F. And a pressure in the range of about | to 
250 atmospheres. The product gas will comprise a mixture of nitro- 
gen, argon and carbon dioxide and may contain small amounts of 
hydrogen and carbon monoxide, depending on the O/C atomic 
ratio selected. The atomic ratio of free oxygen in said air to carbon 
in said hydrocarbonaceous fuel is in the range of about 1.7 to stoi- 
chiometric, or slightly less than stoichiometric. By operating at this 
level of o/c atomic ratio, the H2+CO content of the product gas 
may be minimized or deleted, substantially all of the particulate 
carbon may be oxidized, substantially no NOx is produced, and the 
product gas contains substantially no free oxygen. Further, the sen- 
sible heat recovered from the product gas may be used to manufac- 
ture byproduct high pressure steam for export. The nitrogen-rich 
product gas may be used for oil formation flooding, or as a pressur- 
izing or blanketing gas. Costly gas compressors may be avoided 
since the product gas may be produced at or above use pressure. 


3447 Stabilizing the viscosity of an aqueous solution of 
polysaccharide polymer . Wellington, S.L. (to Shell Oil Co). 
US Patent 4,218,327. 19 Aug 1980. Filed date 5 May 1978. 


vp. 

In an oil recovery process in which an aqueous solution 
thickened with a water-soluble anionic polysaccharide polymer 
(Xanthan gum polymer) is injected into a subterranean reservoir, 
the stability of the solution viscosity is improved by deoxygenating 
the aqueous liquid and then adding a sulfurcontaining antioxidant, a 
readily oxidizable water-soluble alcohol or glycol and the xanthan 
gum polymer. 


3448 Actuator for wireline blowout preventer . Hard- 
grave, W. (to Otis Engineering Corp). US Patent 4,214,605. 
29 Jul 1980. Filed date 11 Jan 1978. vp. 

In a wireline blowout preventor connectable to a well head 
having a housing with a vertical flow path for the flow of well 
fluids under pressure and rams movable transversely in said housing 
to open and close said vertical flow path, the improvement consists 
of actuators for actuating movement of said rams. Each actuator 
comprises an actuator having, connectable to said wireline blowout 
preventor housing, having a longitudinal bore transverse to said 
vertical flow path, piston means disposed in said longitudinal bore, 
a portion of said longitudinal bore forming a first variable capacity 
pressure chamber for receiving a pressure fluid from a source out- 
side said actuator housing wherin an increase in pressure therin 
causes said piston means to move said respective ram to open said 
vertical flow path, port means to provide fluid communication be- 
tween the exterior of said actuator housing and said first variable 
capacity pressure chamber, a portion of said longitudinal bore 
forming a second variable capacity pressure chamber for receiving 
pressure from said well, connector means connecting said piston 
and said ram, having a bore passageway extending therethrough in 
communication with a bore passageway extending through said 
piston, providing fluid communication between said second variable 
capacity pressure chamber and said vertical flow path, whereby a 
pressure in said well exceeding the pressure in said first variable ca- 
pacity pressure chamber causes said pistons to move said rams to a 
position closing said vertical flow path. 


3449 Well packer bypass valve seal assembly . Upton, 
T. (to Dresser Industries Inc). US Patent 4,214,629. 29 Jul 
1980. Filed date 19 Apr 1979. vp. 

A seal assembly for a valve in a well packer comprises: a 
tubular seal carrier assembly mountable with a packer mandrel in 
ati interior portion of a packer valve housing, said seal carrier as- 
sembly having a pair of annular seal elements mounted in a longitu- 
dinally spaced relation around the outer periphery thereof; a pair of 
grooves formed around the outer periphery of said seal carrier with 
saicl seal elements mounted therein, said grooves are each formed 
by a recess formed transversely around the exterior of each end 
portion of said tubular seal carrier; a back-up ring is mounted in 
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opposed sides of each said recess; said seal elements are each cross- 
sectionaily generally t-shaped with a longitudinally shorter portion 
thereof extending outward to sealingly engage a valve seat, and the 
other longitudinally longer portion thereof is located in a radially 
inner portion of said groove and said seal elements each being posi- 
tioned between the associated seal retainer ring and said spacer 
ring; and an inner annular seal between the inner perimeter of said 
seal carrier assembly and said mandrel for sealing between said seal 
carrier and said packer mandrel. 


3450 Holddown mechanism for a tubing hanger in a 
wellhead. Diehl, R. (to W K M Wellhead Systems Inc). US 
Patent 4,214,778. 29 Jul 1980. Filed date 11 Jan 1979. vp. 

A wellhead assembly comprises: a head member adapted to 
support at least one well casing, said head member haivng an axial 
bore and a plurality of spaced apart threaded passages extending 
generally horizontally from the outer surface of said head member 
to the bore thereof; a hanger bowl supported in the bore of said 
head member and having a plurality of generally horizontal pas- 
sages axially aligned with the respective passages of said head 
member, the passages of said hanger bowl extending from the out- 
side surface of the bowl to a bore thereof; a tubing hanger support- 
ed in the bore of said hanger bowl and adapted to receive at least 
one tubing string extending within the well casing, said tubing 
hanger having a groove on the outside surface thereof adjacent the 
inner ends of the passages in said hanger bowl, said groove present- 
ing a camming surface located adjacent the inner ends of the pas- 
sages in said hanger bowl, said camming surface being inclined 
from vertical and having an orientation to face generally upwardly 
and outwardly; a plurality of pins received in the respective pas- 
sages of said hanger bowl for axial movement therien, each pin 
having an outer end and an inner end providing a tapered tip ex- 
tending at least partially into said groove and acting against said 
camming surface in camming interaction therewith to urge said 
tubing hanger downwardly in camming fashion; a plurality of 
screw elements receivied in the respective passages of said head 
member for threaded axial movement therein, said screw elements 
being axially aligned with the respective pins and being accessible 
from the exterior of said head member to effect threaded advance- 
ment of the screw elements into the head member and against the 
outer ends of said pins to force said tapered tips of the pins at least 
partially into said groove and against said camming surface to hold 
down said tubing hanger. 


3451 Remotely controlled maneuverable tool means and 
method for positioning the end of a pipe string in offshore 
well operations . Franks, N. (to Deep Oil Tech Inc). US 
Patent 4,214,842. 29 Jul 1980. Filed date 27 Apr 1978. vp. 

A maneuverable tool means for attachment to the end of a 
pipe string to maneuver the position of the pipe string end during 
lowering to and for alignment with a well part, comprising a tool 
body member adapted to be connected to the end of a pipe string 
and having a wall defining a chamber; thrust means including thrust 
valve means within said chamber, said thrust valve means having a 
discharge nozzle externally of said wall and directed radially later- 
ally of the body member; fluid pressure means in communication 
with the thrust means for selectively imparting thrust forces to 
move the tool body member and the end of the pipe string; and 
remote control means for said fluid pressure means and operation of 
said thrust valve means at said tool body member. 


3452 Subsea grout distributor. Rohde, H. (to Brown & 
Root Inc). US Patent 4,214,843. 29 Jul 1980. Filed date 3 
Jan 1979. vp. 

A grout distributor is described for supply grout sequentially 
to a plurality of subsea grout-receiving locations from a primary 
grout supply conduit means. The distributor comprises: a plurality 
of secondary grout supply conduit means having inlet ends and 
outlet ends communicable with respective ones of said grout receiv- 
ing locations, a movable carriage, receiver means movably mounted 
on said carriage and being communicable with an outlet end of the 
primary grout supply conduit means, means for moving said car- 
riage to sequentially position said receiver means adjacent said inlet 
ends of said secondary grout supply conduit means, and means for 
moving said receiver means: toward an inlet end of a respective 
one of said secondary grout supply conduit means to enable grout 
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to be transferred to the latter from said primary grout supply con- 
duit means, and away from said last-named inlet end, to enable said 
carriage to be displaced relative thereto. 


3453 Degassing apparatus . Tillett, G.; Whetstone, J. 
US Patent 4,214,879. 29 Jul 1980. Filed date 26 Dec 1978. 
vp. 

A degasser apparatus comprises: a conduit having an inlet 
adapted for mounting in and formed to receive drilling mud to be 
recycled and an open mud discharge end; a positive displacement 
rotary screw impeller mounted in said conduit adjacent said inlet 
and a drive shaft connected to said impeller and extending longitu- 
dinally through said conduit and from said discharge end; motive 
means connected to and for driving said shaft for inducting mud 
into said inlet and for driving said mud longitudinally through said 
conduit around said shaft and for hurling said mud from said dis- 
charge end; and a mud deflector wall mounted in surrounding rela- 
tion to said shaft and in a plane substantially perpendicualr thereto 
and in spaced relation to said end for intercepting said mud and 
causing said mud to fan out in a thin sheet for liberation of gas en- 
trapped therein. 


3454 Surfactant flooding oil recovery process. Carlin, J.; 
Mills, M.; Tyler, T.; Ware, J. (to Texaco Inc). US Patent 
4,214,999. 29 Jul 1980. Filed date 20 Mar 1978. vp. 

A method of recovering petroleum from a subterranean pe- 
troleum-containing formation penrated by at least one injection 
well and by at least one spaced apart production well is described 
The wells being in fluid communication with the formation, com- 
prising: (A) injecting into the formation via the injection well an 
aqueous, saline fluid having a salinity greater than 20,000 ppM total 
dissolved solids and containing a surfactant comprising petroleum 
sulfonates whose average equivalent weight is from 350 to 400, 
from 15 to 35 percent of said pertroleum sulfonates having equil- 
vent weights of 350 or less, from 30 to 50 percent of said petroleum 
sulfonates having equivalent weights greater than 350 and less than 
500, and from 10 to 40 percent of said petroleum sulfonates having 
equivalent weights of 500 and above and a solubilizing co-surfac- 
tant selected from the group consisting of ethoxylated alkanols, eth- 
oxylated alkylphenols, alkyl or alkylaryl polyethoxy sulfates, alkyl 
or alkylaryl polyalkoxyalkyl sulfonates, and mixtures thereof, said 
surfactant fluid displacing petroleum toward the production well; 
and (B) recovering petroleum displaced by the surfactant fluids 
from the formation and via the production well. 


3455 Dissolving barium sulfate scale with aqueous solu- 
tions of bicyclic macrocyclic polyethers and organic acid 
salts. De J.; Reinhoudt, D.; Torny-schutte, G. (to Shell Dev 
Co). US Patent 4,215,000. 29 Jul 1980. Priority date 20 Apr 
1978, United Kingdom of Great Britain and Northern Ire- 
land (UK), vp. 

A process is described for dissolving barium sulphate solid 
from a remote location into which fluid can be flowed which proc- 
ess comprises: flowing into said remote location and into contact 
with the barium sulphate an aqueous liquid consisting essentially of 
water, a bicyclic macrocyclic polyether, an alkali metal salt of a 
polycarboxylic organic acid in a proportion which is not more than 
that of said polyether but is suffcient to catalytically increase the 
rate at which barium sulphate is dissolved and enough dissolved al- 
kaline inorganic alkali metal or ammonium material to provide a so- 
lution pH of at least about 8; using as the bicyclic macrocyclic po- 
lyether a compound of the formula: A-(D-A-D)M-A-N <(-A-(D-A- 
D)P-A-N-A-(D-A-D)N-A-) wherein (A) a represents a hydrocar- 
bon radical having up to 12 carbon atoms and D represents a 
member of the group consisting of oxygen atoms, sulfur atoms, hy- 
drocarbon radicals having up to 12 carbon atoms and=N-R2 
groups in which R2 represents a hydrogen atom, hydrocarbon radi- 
cal having up to 12 carbon atoms, a hydrocarbonsulfonyl radical 
having up to 12 carbon atoms, an aloxycarbonyl radical having 
fewer than 5 carbon atoms, an alkoxycarbonyl-methylene radical 
having fewer than 5 carbon atoms or a carboxymethylene radical, 
(B) at least two of the D's represent a member of the group consist- 
ing of sulphur atom or=N-R2 group, (C) M, N and P are integers 
from 0 to 5 inclusive, and (D) the bicyclic macrocyclic polyether 
contains an intramolecular cavity which is preferentially receptive 
to the cations of the alkaline earth metals. 
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3456 Apparatus and method for filtering signals in a log- 
ging-while-drilling system . Waggener, W. (to Sangamo 
Weston Inc). US Patent 4,215,425. 29 Jul 1980. Filed date 
27 Feb 1978. vp. 

A logging-while-drilling apparatus for obtaining subsurface 
measurements during drilling in a fluid-filled borehole and for com- 
municating the measurements to the surface of the earth, compris- 
ing: a downwhole sensing and transmitting subsystem including 
means mountable on a drill string for obtaining measurement infor- 
mation; means for generating acoustic carrier waves at a nominal 
frequency in the borehole fluid; means for psk modulating the gen- 
erated acoustic carrier waves in accordance with digital data repre- 
sentative of said measurements by momentarily unidirectionally 
either decreasing or increasing the frequency of said acoustic carri- 
er waves; and an uphole receiving subsystem including transducer 
means for converting the modulated acoustic carrier waves to elec- 
tronic signals; and filter means for selectively filtering said electron- 
ic signals, said filter means having a bandpass characteristic which 
is skewed in the direction of said unidirectional decrease or increase 
of frequency. 


3457 Carrier tracking apparatus and method for a log- 
ging-while-drilling system . Schroeder, G.; Waggener, W. (to 
Sangamo Weston Inc). US Patent 4,215,427. 29 Jul 1980. 
Filed date 27 Feb 1978. vp. 

A logging-while-drilling apparatus for obtaining subsurface 
measurements during drilling in a fluid-filled borehole and for com- 
municating the measurements to the surface of the earth comprises: 
a downhole sensing and transmitting subsystem including means 
mountable on a drill string for obtaining measurement information; 
means for generating acoustic carrier waves at a nominal frequency 
in the borehole fluid; means for psk modulating the generated 
acoustic carrier waves in accordance with digital data representa- 
tive of said measurements by momentarily unidirectionally either 
decreasing or increasing the frequency of said acoustic carrier 
signal; and an uphole receiving subsystem including transducer 
means for converting the modulated acoustic carrier waves to an 
input electronic signal; and a carrier tracking loop circuit which in- 
cludes a controlled oscillator having a control terminal, the fre- 
quency of said oscillator being determined by a signal applied to 
said control terminal; comparator means for generating a control 
signal by comparing the phase of a signal derived from said input 
signal to the phase of a signal derived from the output of said con- 
trolled oscillator; means for applying said control signal to the con- 
trol terminal of said oscillator; and means responsive to transitions 
in said input signal for compensating the signal applied to said con- 
trol terminal to account for the difference between the nominal fre- 
quency of said carrier and the average frequency of the input signal 
which results from the unidirectional nature of the carrier modula- 
tion; and means for recovering the digital data by demodulating 
said input signal with a signal derived from the output of said con- 
trolled oscillator. 


0204 Processing 


REFER ALSO TO CITATION(S) 3493, 3573, 3579 


3458 (CONF-800428—(Vol.2), pp 383-393b) Potential 
for FBC coal firing in a refinery. Golan, L.P.; Matta, G.M. 
(Exxon Research and Engineering Co., Florham Park, NJ). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Fired process heaters consume fuel equivalent to about 5% 
of the crude oil run in petroleum refineries. Replacing the oil/gas 
fired in these heaters with coal could save over 1/2 million barrels 
of oil (or gas equivalent) per day. While coal fired process heaters 
are not commercially available today, both stoker and pulverized 
coal fired units have been used in the past. Further, a fluidized bed 
process heater is now being developed by Exxon under a DOE 
contract. This study evaluated how coal fired process heaters could 
best be introduced into existing refineries. Conversion of existing oil 
and gas fired heaters to coal fuel is not practical. Thus, to introduce 
coal firing refinery heaters must be replaced by units designed to 
fire coal, either on a one-for-one basis or by a hot belt system with 
remotely located heaters. Use of a hot belt system was found more 
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attractive than one-for-one replacement of existing heaters. One-for- 
one replacement encounters serious constraints, including: 1) limit- 
ed plot space, 2) complex solids distribution, 3) limited impact - 
most heaters below practical size (100 to 200 MBtu/hr) for coal 
firing, 4) reduced service factor (or expensive sparing of key equip- 
ment). A hot belt system using steam, Dowtherm, hot oil, molten 
salt, or combination of these as a heat transfer media, would over- 
come many of these problems. A hot belt system would require less 
onsite plot space, be less complex, more reliable, faster to develop, 
and have a greater potential for replacement of oil/gas with coal. If 
molten salt at 830°F were the media, about 75% of the oil/gas fired 
heaters (68% with Dowtherm at 750°F) could be eliminated in a 
typical refinery. 


3459 (PB—80-154883) Evaluation of benzene-related pe- 
troleum processing operations. Final report. Briggs; Patel, 
V.P. (PEDCO-Environmental, Inc., Cincinnati, OH (USA)). 
Oct 1978. Contract EPA-68-02-2603. 60p. NTIS, PC A04/ 
MF AOl. 

This report describes refinery processing of liquids with high 
benzene concentrations. Processes which are addressed include aro- 
matics extraction (both sulfolane and glycol solvent processes), to- 
luene dealkylation, and toluene disproportionation. Each process is 
described and modeled. In addition, a list and characterization of 
the 45 plants in the United States processing liquids with high ben- 
zene concentrations is presented. Characteristics include, where 
possible, company name, plant location, benzene process, and ben- 
zene production rate. 


3460 Production of fuels . Cottell, E.C. US Patent 
4,218,221. 19 Aug 1980. Filed date 30 Jan 1978. vp. 

Apparatus and method for producing a fuel comprised of oil 
and water in which a mixture of oil and water is constituted as an 
emulsion by exposure to agitation effective to cause cavitation 
within the mixture. 


3461 Method for catalytic cracking heavy oils. Gross, 
B.; Lee, J.W. (to Mobil Corp). US Patent 4,218,306. 19 Aug 
1980. Filed date 15 Jan 1979. vp. 

A riser cracking operation is described for the production of 
gasoline and distillate material by the combination of cracking fresh 
gas oil charged to the base of a riser cracking zone for admixture 
with freshly regenerated catalyst to form a suspension thereof at an 
elevated cracking temperature, a second hydrocarbon fraction of 
more difficult cracking characteristics is charged to the suspension 
rising in the riser cracking zone at a point selected from 10 to about 
30 feet above the riser bottom and the riser inlet temperature is re- 
stricted to be within the range of 900° to 1000°F. 


3462 Hydrocarbon cracking catalyst . Mcdaniel, C.V. 
(to Grace, W R & Co). US Patent 4,218,307. 19 Aug 1980. 
Filed date 9 Jan 1979. vp. 

A zeolite containing hydrocarbon cracking catalyst charac- 
terized by exceptionally high catalytic acitivity, superior coke selec- 
tivity and relatively low rate earth content. The catalyst is prepared 
by combining into a suitable matrix a zeolite prepared by a combi- 
nation of thermal stabilization, dealumination and rare earth ion ex- 
change. 


3463 Hydrogenation catalyst . Akitsuki, I.; Itoh, T. (to 
Toa Nenryo Kogyo K K (Japan)). US Patent 4,218,308. 19 
Aug 1980. Filed date 29 Jan 1979. vp. 

Novel catalyst compositions are provided comprising a 
silica/alumina carrier having a silica content less than about 40% 
by weight and at least one noble metal component of group viii of 
the periodic table and wherein the catalyst contains (1) pores 
having a diameter of smaller than 600 A occupying at least 90% of 
the total pore volume and (2) pores having a diameter of 150 to 600 
A occupying at least about 40% of the total volume of the pores 
having a diameter of smaller than 600 A. This catalyst is particular- 
ly useful in the production of jet fuels and white oils. 


3464 Passivating metals on cracking catalysts with tellu- 
rium . Mckay, D.L. (to Phillips Petroleum Co). US Patent 
4,218,337. 19 Aug 1980. Filed date 8 Mar 1979. vp. 

A novel cracking catalyst, a method of preparing same and 
an improved hydrocarbon cracking process are provided wherein 
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adverse effects of metals such as nickel, vanadium and iron in the 
cracking catalyst are precluded or mitigated by contacting the 
cracking catalyst with at least one treating agent selected from the 
group consisting of elemental tellurium, oxides of tellurium and 
compounds convertible to elemental tellurium or oxide thereof 
during cracking or catalyst regeneration, whereby to said cracking 
catalyst is added a modifying amount of said treating agent. 


3465 Process for recycling gaseous reactants used for 
ting a hydrocarbon hydroconversion catalyst. Bar- 
bier, J.; Huin, R. (to Institut Francais Du Petroie (France)). 
US Patent 4,218,338. 19 Aug 1980. vp. 
A hydrocarbon hydroconversion catalyst is regenerated by 
(A) combustion, (B) chlorination or oxychlorination and (C) treat- 
ment with an oxygen-containing gas, and the gas discharged from 
the regeneration zone, before re-use, is (A) cooled down to below 
70°C, (B) subjected to double washing and (C) dried to reduce the 
water content of the gas to less than 2500 ppM. An apparatus is 
also disclosed, certain parts of which are made of a material strong- 
ly resistant chlorine and other parts of a less resistant material with 
respect thereto. 


3466 Catalytic cracking with reduced emission of nox- 
ious gases . Vasalos, I.A. (to Standard Oil Co (Indiana)). US 
Patent 4,218,344. 19 Aug 1980. Filed date 11 Jan 1979. vp. 

A cyclic, fluidized catalytic cracking process providing re- 
duced emissions of noxious effluents in regeneration zone flue gases 
is operated with homogeneous or non-homogeneous, regenerable, 
fluidized, solid particles which are circulated throughout the cata- 
lytic cracking process cycle and which comprise (1) a molecular 
sieve-type cracking catalyst, comprising a cracking catalyst matrix 
cuntaining crystalline aluminosilicate distributed throughout said 
matrix and (2) a metallic reactant which reacts with sulfur oxides in 
the regeneration zone. 


3467 Alkylation effluent flash vaporization with heat re- 
covery . Webb, O.J. (to Stratford/Graham Engineering 
Corp). US Patent 4,218,575. 19 Aug 1980. Filed date 10 Apr 


1978. vp. 

Improvements are reported in alkylation effluent flash vapor- 
ization systems used in processes of alkylating isoparaffinic hydro- 
carbons with olefinic hydrocarbons in the presence of acid catalyst 
and an excess of isoparaffinic hydrocarbons. Improvements are also 
suggested in heat sources used in such alkylation effluent flash va- 
porization systems, specifically utilizing hot and compressed isopar- 
affinic hydrocarbon vapors generally available in such systems from 
such sources as fractionation (Deisobutanizer) overhead or vapor 
flashing processes utilized in cooling the reaction step or both. Im- 
provements are described for alkylation effluent flash vaporization 
systems, which reduce the load on the conventional step of retriev- 
ing excess isoparaffinic hydrocarbons from the alkylation reaction 
effluent for recycle to the reaction step. 


3468 Solvent recovery process for processing of hydro- 
carbons . Davis, H.; Nasr, W.; Roethlin, S.; Sherwood, H. 
(to Lummus Co The). US Patent 4,214,975. 29 Jul 1980. 
Filed date 10 May 1978. vp. 

In a process for refining a petroleum hydrocarbon fraction 
selected from the group consisting of a vacuum gas oil, a deasphalt- 
ed residual oil, and an asphalt-containing residual comprising under- 
sirable components of cyclic, naphthenic, olefinic, aromatic, nitrog- 
enous, and sulfurous compounds, the undersirable components are 
separated from said petroleum hydrocarbon fraction by a selective 
solvent selected from the group consisting of furfural, phenol, n- 
methyl! pyrollidone, nitrobebezene and mixtures thereof. The selec- 
tive solvent is recovered by evaporation techniques from a solvent- 
enrished extract phase including said extracted udesirable compo- 
nents, an improved process for recovering said selective solvent 
from said solvent-enriched phase, which comprises: (A) heating said 
solvent-enriched phase and introducing the heated solvent-enriched 
phase into a first flash zone to effect flashing thereof to form a first 
vapor stream; (B) heating said first bottom stream and introducing 
the heated bottom stream into a second flash zone to effect flashing 
thereof to form a second vapor stream comprising solvent and a 
second bottom stream comprising substantially solvent and said un- 
desirable components; (C) heating said bottom stream; (D) intro- 
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ducing the heated second bottom stream into a third flash zone to 
effect flashing thereof to form a third vapor stram and a third 
bottom stream comprising said undesir.Sle components, said first, 
second, and third flash zones being operated at incrementally in- 
creased ranges of temperatures and pressures; and (E) recovering 
said selective solven.t 


3469 Catalytic cracking . Dight, L.; Kennedy, J. (to 
Engelhard Minerals & Chemicals Corp). US Patent 
4,214,978. 29 Jul 1980. Filed date 29 May 1979. vp. 

In a process for continuous cyclic fluid catalytic cracking of 
hydrocarbons with a zeolitic cracking catalyst in the absence of 
added hydrogen in a reaction zone to produce lower boiling hydro- 
carbons wherein cracking results in the deposition on the fluid 
cracking catalyst particles of a solid deposit of combustible hydro- 
carbons, the catalyst particles containing said deposit are regenerat- 
ed in a regeneration zone by oxidation in the presence of air at ele- 
vated temperature to burn off said deposit, and the catalyst is recy- 
cled to said reaction zone where it is used to crack hydrocarbons in 
the absence of added hydrogen, the improvement which comprises 
cycling said particles of cracking catalyst through said reduction 
and regeneration zones in physical admixture with a minor amount 
relative to the quantity of said particles of cracking catalyst of flui- 
dizable particles consisting essentially of calcined spray dried mi- 
crospheres of kaolin clay impregnated with a minor amount of a 
platinum compound, said platinum compound being present in 
amount sufficient to promote the oxidation of carbon monoxide to 
carbon dioxide in a said regeneration zone, said impregnated mi- 
crospheres having a low surface area as measured by the B.E.T. 
Nitrogen absorption method. 


3470 Method of thermally cracking 

Aiba, T.; Ishihara, T.; Izumi, M.; Kaji, H.; 

Ozaki, K.; Shinozuka, T.; Sumida, Y. (to Chiyoda Chemical 
& Engineering Construction Co, Ltd, (Japan); Kureha 
Kagaku Kogyo K K (Japan)). US Patent 4,214,979. 29 Jul 
1980. Priority date 4 Feb 1977, Japan, vp. 

In a method of thermlly cracking a heavy petroleum oil by 
heating said heavy petroleum oil to a temperature of 450° to 520°C 
in a first furnace and introducing the thus heated heavy petroleum 
oil into a reactor wherein said heated heavy petroleum oil is 
brought into contact with an unreactive gas at a temperature of 
400° to 2000°C, thereby thermally cracking said heated heavy pe- 
troleum oil at a reaction temperature of 400° to 440°c., the im- 
provement comprising: (A) using two or more of said reactors; (B) 
heating a portion of said heavy petroleum oil to a temperature of 
300° to 350°C in a second furnace; (C) precharging alternatively 
each reactor with the heated oil from step (B), said portion of oil in 
step (B) corresponding to 3 to 30% by weight of siad heavy petro- 
leum oil to be thermally cracked within said reactor, prior to the 
introduction of said heated heavy petroleum oil at a temperature of 
450° to 520°C, and keeping the thus precharged heavy petroleum 
oil at a temperature of 300° to 350°C within said reactor; and (D) 
alternatively feeding said heated heavy petroleum at a temperature 
of 450° to 520°C from said first furnace into said reactors contain- 
ing said precharged portion of said heavy petroleum oil kept at a 
temperature of 300° to 350°C, and switching the feed from the first 
reactor to the second reactor when the introduction of said heated 
heavy petroleum oil at a temperature of 450° to 520°C into said 
first reactor is completed, whereby the formation of coke as a by- 
product and rupture of the reactor as a result of a radical tempera- 
ture rise are prevented. 


High octane fcc catalyst. Tu, H. (to Uop Inc). US 
Potent 4,215,015. 29 Jul 1980. Filed date 2 Feb 1979. vp. 

A catalytic composite comprising a zeolitic crystalline alu- 
minosilicate dispersed in a silica-alumina matrix and having pore 
sizes in the intermediate range of about 100 to about 275 angstroms 
in diameter, said composite having been manufactured by: (A) dis- 
persing a zeolitic crystalline aluminosilicate in water to prepare a 
slurry; (B) preparing agelation product by mixing together in an 
aqueous medium an inorganic aluminum salt, a water soluble an- 
ionic polyacrylamide and an alkali-metal silicate; (C) adding said 
slurry to said gelation product to obtain a slurry gel; and (D) spray 
drying said slurry gel at a temperature sufficient to decompose said 
organic polymer. 





02 PETROLEUM 
0204 Processing 


3472 Process for reactivating an iridium-containing cata- 
lyst. Yates, D.J.C.; Kmak, W.S. (to Exxon Research and 
Engineering Co.). US Patent 4,172,817. 30 Oct 1979. Filed 
date 22 May 1978. 14p. 

This invention relates to improvements in a process for treat- 
ing a catalyst, or bed of catalyst, comprised of a composite of an Ir 
metal or admixture of that metal with other metals, particularly Pt, 
or admixtures of Ir and Pt with other metals, halogen, and a refrac- 
tory porous inorganic oxide, notably alumina which has been de- 
activated by coke deposition thereon, as commonly occurs in a hy- 
droconversion reactions, notably as in upgrading virgin or cracked 
naphthas in catalytic reforming to produce higher octane products. 
The time required for reactivation of such catalyst can be shortened 
by deliberate agglomeration of the iridium, or admixture of Ir and 
other metal hydrogenation-dehydrogenation components, above 
about 70%, and preferably by essentially complete agglomeration 
of the Ir, or admixture of Ir and other metal hydrogenation-dehy- 
drogenation components, prior to one or more cycles of sequential 
reduction/halogenation treatments. The desired high agglomeration 
of the Ir, or admixture of Ir and other metal hydrogenation-dehy- 
drogenation components, is preferably accomplished by a relatively 
severe coke burn which not only achieves the desired agglomer- 
ation, but also more efficiently and effectively removes the coke 
from the coked catalyst. 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 4159, 4160, 4161, 4162, 4164 


3473 (PB—80-162738) Purchase price of strategic petro- 
leum reserve oil fair but payment timing is costly. Report to 
the Congress. (General Accounting Office, Washington, DC 
(USA). Procurement and Systems Acquisition Div.). 3 Apr 
1980. 36p. NTIS, PC A03/MF AO1. 

This is a report discussing the Defense Logistics Agency’s 
crude oil procurement practices and recommending improved cash 
management procedures to reduce crude oil and other Government 
procurement costs. 


3474 (PB—80-166630) Alaska OCS socioeconomic stud- 
ies program. Technical report number 37. Western Gulf of 
Alaska petroleum development scenarios: transportation sys- 
tems analysis. Final report. Eakland, P.; Joshi, R. (Peat, 
Marwick, Mitchell and Co., Anchorage, AK (USA)). Jan 
1980. Contract DI-AA550-CT6-61. 350p. NTIS, PC A15/ 
MF AOl. 

The purpose of the report is to describe the incremental and 
cumulative impacts on local, regional, and state-wide transportation 
systems that might result from outer continental shelf Lease Sale 
No. 46 in the Western Gulf of Alaska. Facilities and services for 
air, land, and sea modes are examined, especially those that serve 
the cities of Kodiak, Seward, and Anchorage. The report has four 
major sections. Baseline conditions by mode are presented in Chap- 
ter II. Chapter III presents the impacts of the low, mean, and high 
base cases, which include non-OCS conditions and demands of pre- 
vious OCS lease sale scenarios for the period of 1980-2000. Empha- 
sis is placed on the mean scenario. A potential for congestion exists 
at port facilities in Kodiak, at air facilities in the Anchorage area, 
and on the intercity road system on the Kenai Peninsula. Chapter 
IV presents the transportation demands and the associated assess- 
ment of impacts for five OCS cases. Emphasis is placed on analysis 
of the mean base case and the mean OCS scenario. In addition, 2 
range of incremental impacts is developed for the mean base case as 
well as a range of cumulative impacts. The modest estimates of re- 
coverable oil and gas reserves in the Western Gulf of Alaska make 
an onshore oil terminal and a liquid natural gas production econom- 
ic only in the high scenario. 


0208 Waste Management 


3475 Method of clarifying and removing water from 
water-solids suspensions . Totten, P.L.; Watson, J.L. (to Hal- 
liburton Co). US Patent 4,218,316. 19 Aug 1980. Filed date 
3 Apr 1978. vp. 
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A method is described for clarifying and removing water 
from water-solids suspensions wherein the solids are formed into 
flocculent masses and clarified water is continuously removed by 
the withdrawal thereof through a screen. 


0209 Environmental Aspects 


3476 (PB—80-163629) The effects of surface phenomena 
on the spreading of oil on water. Fazal, R.A.; Milgram, J.H. 
(Massachusetts Inst. of Tech., Cambridge (USA). Sea Grant 
Program). Nov 1979. 73p. NTIS, PC A04/MF AO1. 

An oil spill in the ocean does not spread from its source 
evenly. Some components thin out into fine films, while others co- 
agulate into thick patches. Most predictive models at present incor- 
porate information on the bulk properties, but they do not account 
for this actual uneven fractionation. The oils are composites made 
up of many compounds which have different chemical and surface 
properties. This report describes studies of the spreading of four 
kinds of crude extracted from around the world, as well as the 
spreading of a mixture of pure hydrocarbons and of diesel fuel. It 
concludes that spreading effects are not wholly determined by bulk 
properties, but are also affected by the properties of the individual 
components in the oil. 


3477 (PB—80-166689) Alaska OCS socioeconomic stud- 
ies program. Technical report number 49. Norton Basin OCS 
lease sale No. 57 petroleum development scenarios. Final 
report. Hanley, P.T.; Wade, W.W.; Harrison, G.S.; Jones, 
D.F. (Peat, Marwick, Mitchell and Co., Anchorage, AK 
(USA)). Jan 1980. Contract DI-AA550-CT6-61. 490p. 
NTIS, PC A21/MF AOI. 

The report presents petroleum development scenarios corre- 
sponding to U.S. Geological Survey resource estimates for Norton 
Basin OCS Lease Sale No. 57. Scenarios are described for explora- 
tion only (assuming no commercial discoveries), high find, medium 
find, and low find resource estimates. The scenario descriptions in- 
clude specifications on the facility, equipment and manpower re- 
quirements as well as postulated discovery locations. A review of 
the environmental constraints (oceanography, marine geology, geo- 
logic hazards, biologically sensitive areas) of Norton Sound is made 
to assess probable field development strategies (types of platforms, 
pipeline routings, port sites). An economic analysis is made of var- 
ious field development options based upon assumed reservoir condi- 
tions and estimated facility and equipment costs. 


3478 Coastal frontal systems as a pollutant control 
mechanism for offshore energy production. Lewis, J.K. (Sci 
Appl Inc, Bryan, Tex). pp 389-396 of Marine technology 79: 
ocean energy, Marine Technology Society annaul confer- 
ence, 15th, 1979. Washington, DC; Marine Technology So- 
ciety (1979). 

From Marine Technology Society conference; New Orleans, 
LA, USA (10 Oct 1979). 

Coastal fronts are environmentally important since the sur- 
face convergences that occur at the boundary of the dissimilar 
water types are capable of affecting the dispersal of spilled pollut- 
ants. This front can be considered as a buffer between offshore pol- 
lutant spills and the tourist-attractive coasts of Texas. The flow re- 
gimes of the front are presented, the knowledge of which would 
allow private and government agencies to better plan contingencies 
for handling spills from offshore energy production or transport. 9 
refs. 


0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 4018 


3479 (AD-A—081791) Analyses of ultrasonic flowmeters 
for leak detection in liquid hydrocarbon pipelines. Technical 
report. Gehman, S.E.; Holmes, A.B. (Harry Diamond Labs., 
Washington, DC (USA)). Dec 1979. 25p. NTIS, PC A02/ 
MF AOl. 

A program was conducted to determine repeatability and 
linearity of the ultrasonic time-delay types of flowmeters, so that 
their applicability to leak detection on underwater pipelines could 
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be assessed. Field tests using merchantable crude oil were conduct- 
ed on two off-the-shelf, commercially available flowmeters at a re- 
finery meter proving station. These tests showed a short-term re- 
peatability of 0.2 percent for both meters. Long-term (7 hours) re- 
peatability was 0.6 percent for one meter and 2.5 percent for the 
other. For a leak detection system in which line balance is contin- 
ually computed and line packing is compensated for, slow drifts in 
line balance due to drifts of meter factors can be compensated for 
by periodically adjusting meter factors. For a meter with drift char- 
acteristics similar to those measured, a computerized simulation in- 
dicates that the probability of detecting a leak greater than 0.6 of 
the total flow in 10 minutes is greater than 99 percent. The prob- 
ability of a false alarm for the same conditions is about once per 
week. 


3480 (PB—80-165848) North SEa pipelines: a survey of 
technology, regulation and use conflicts in oil and gas pipeline 
operation. Final report, Aug-Dec 78. Nothdurft, W.E. (New 
England River Basins Commission, Boston, MA (USA)). 
Feb 1980. 80p. NTIS, PC A05/MF AO1. 

This project was undertaken to provide information on 
North Sea offshore pipelines and the processes used in route selec- 
tion decision-making. It is designed to be used by persons involved 
in offshore oil and gas pipeline planning, including pipeline corri- 
dors and landfalls. A brief overview of offshore activity in both the 
United Kingdom and Norwegian sectors of the North Sea is pre- 
sented, with special emphasis on the transportation systems estab- 
lished or proposed for the major commercial fields. The report then 
focuses on the specific issues arising from the installation and oper- 
ation of each of these transportation systems. These issues include: 
regulations affecting pipeline placement, criteria for route selection, 
pipeline trenching and burial, and conflicts with the fishing industry 
in the North Sea. 


0230 Properties 


3481 (AD-A—082365) Final report on assessment of 
crude oil and refined petroleum product quality during long- 
term storage. Interim report, Jun 78-Dec 79. Stavinoha, L.L.; 
Bowden, J.N.; Westbrook, S.R.; Giles, H.N. (Southwest Re- 
search Inst., San Antonio, TX (USA). Army Fuels and Lu- 
bricants Research Lab.). Dec 1979. Contracts DAAK70-78- 
C-0001;DAAK70-80-C-0001. 70p. NTIS, PC A04/MF AO1. 

It is national policy to develop a strategic petroleum reserve 
of up to one billion barrels of crude oil and refined petroleum prod- 
ucts to lessen U.S. vulnerability to the effects of a severe petroleum 
supply interruption. A four-task program was undertaken to assist 
in ensuring that products being considered for long-term storage 
would remain of a quality immediately usable and to identify likely 
quality assurance procedures. This report summarizes the results of 
this work. The first task reviewed and assessed the state-of-the-art 
in crude and petroleum product storage. The second task investi- 
gated the effect of storage on the quality of finished products. The 
third task developed a DOE/SPRO computer-based search capabil- 
ity for crude oil characterization data. The fourth and final pro- 
gram task consisted of an overall assessment of long-term fuel stor- 
age, including recommendations for product specifications intended 
for storage, and test methodology for monitoring selecting product 
quality. 


3482 Corrosion inhibitor compositions. Garth, B.; 
Schmidt, F. (to Du Pont De Nemours, E I & Co). US 
Patent 4,214,876. 29 Jul 1980. Filed date 12 Dec 1978. vp. 

A corrosion inhibitor compositon for hydrocarbon fuels con- 
sisting essentially of, by weight, (A) about 75% to 95% of at least 
one polymerized unsaturated aliphatic monocarboxylic acid, said 
unsaturated acid having 16 to 18 carbons per molecule, and (B) 
about 5% to 25% of at least one monoalkenylsuccinic acid in 
which the alkenyl group as 8 to 18 carbons. 


0240 Storage 
REFER ALSO TO CITATION(S) 3481 


0250 Combustion 


REFER ALSO TO CITATION(S) 3808 
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REFER ALSO TO CITATION(S) 3433 


3483 (DOE/MC/10516—T13) Shale characterization 
and resource appraisal of Devonian black shales of the Appa- 
lachian basin. Annual report, October 1, 1979-September 30, 
1980. de Witt, W. Jr. (Geological Survey, Reston, VA 
(USA)). 1980. Contract AI21-79MC10516. 9p. NTIS, PC 
A02/MF AO1. 

Objective is to characterize the dark-brown to black Devon- 
ian gas shales in the Appalachian basin. Activities on the following 
tasks are reported: stratigraphy, geophysics, geochemistry, structur- 
al study, paleontology, clay mineralogy, and resource appraisal. 
(DLC) 


0303 Drilling, Production, And Processing 


3484 (DOE/BETC/RI—79/16) Development of reser- 
voir simulator for hydraulically fractured gas wells in noncon- 
tinuous lenticular reservoirs. Evans, R.D.; Carroll, H.B. Jr. 
(Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center). Oct 1980. 26p. NTIS, PC 
A03/MF AOI. 

A mathematical model is presented which forms the basis for 
a reservoir simulator that can be used to assist in the interpretation 
and prediction of the performance of hydraulically fractured gas 
wells completed in the western tight sands area. The model repre- 
sents a first step in developing a reservoir simulator that can be 
used as an exploration tool and to analyze proposed gas well tests 
and future production trends in noncontinuous sand lense forma- 
tions which are representative of the tight gas sands located in the 
Rocky Mountain gas provinces. The model developed consists of 
the necessary mathematical equations to simulate both reservoir and 
well performance under a variety of operating conditions. The 
equations developed are general in that they consider the following 
effects: (1) three-dimensional flow in the reservoir and one-dimen- 
sional flow in the fracture; (2) non-Darcy flow in the reservoir and 
fracture; (3) wellbore and fracture storage; (4) formation damage on 
the fracture face; (5) frictional pressure drop in the production 
string; (6) noncontinuous sand lenses; and (7) Klinkenberg effect. 
As a start toward the development of the final version of the de- 
sired reservoir simulator, a two-dimensional simulator was secured, 
placed on the computer, and debugged, and some test cases were 
run to ensure its validity. Using this simulator as a starting point, 
changes to reflect the effects of items 3 and 6 were made since it 
was believed these were the more important effects to consider at 
this stage of development. The development of an operational two- 
dimensional gas reservoir simulator was completed. Further work 
will be required to extend the simulator to three dimensions and in- 
corporate all the changes reflected in items 1 to 6. 


3485 Methods of treating subterranean well formations. 
Briscoe, J.; Elphingstone, E.; Misak, M. (to Halliburton Co). 
US Patent 4,215,001. 29 Jul 1980. Filed date 20 Oct 1978. 
vp. 

Method of fracturing a subterranean well formation compris- 
ing the steps of: combining an aqueous solution of acid other than 
hydrofluoric acid with an aqueous alkali metal silicate solution 
having a pH of greater than about 11 in an amount sufficient to 
lower the ph of the resulting mixture to a level in the range of from 
about 7.5 to about 8.5 thereby forming a polymerized alkali metal 
silicate gel; shearing said gel to thereby obtain a highly viscous 
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thixotropic fracturing fluid; and introducing said fracturing fluid 
into said subterranean formation at a flow rate and pressure suffi- 
cient to produce a fracture therein. 


0304 Products And By-products 


3486 Floating gas liquefaction installation . Meyer- 
haake, G.D. (to Marine Service Gmbh (Germany, F.R.)). 
US Patent 4,217,848. 19 Aug 1980. vp. 

A floating gas liquefaction installation having a liquefaction 
unit and a sealed, thermally insulated tank space. The liquefaction 
unit is associated with a first independently floating unit and the 
tank space is constructed in a second independently floating unit. 
The two units, one of which exhibits high stability and the other of 
which exhibits a relatively lower stability, are associated with each 
other so that they respond together to wind and wave action. In 
one embodiment the units are fixedly connected to each other and 
in a second embodiment relative movement between the two units 


is possible. 
0305 Health And Safety 


3487 (PB—80-165103) “~~ of risk-benefit-cost 
ee eS a hy i oper- 
ations as — Hobe Corp., Washington, 
DC (USA)). ral ioe, 1p NTIS, PC Al0, AF AOI. 

The methodology rs ee and presented in the report fo- 
cuses on broad public policy issues related to the management of 
risks. Chapters 1 and 2 examine the usefulness of economic tools for 
dealing with societal risks, particularly those with a low probability 
of occurrence and high consequence in terms of morbidity and 
mortality, and provide a theoretical framework for application of a 
cost/benefit analysis. Criteria are established for evaluating decision 
processes concerned with these risks. The transport of liquefied nat- 
ural gas (LNG) is used as a case study. Chapters 3 to 6 examine 
current policies and regulations of hazardous materials handling by 
the Federal government; present the salient functions of LNG oper- 
ations and associated risks; apply the established criteria to LNG 
operations; and contrast the current LNG risk management practice 
with these criteria. Also included are the names and addresses of 
individuals interviewed during the study. 


3488 (PB—80-165111) Development of risk-benefit-cost 

analysis for policy formulation (with ——_ of LNG oper- 

ations as a case study). Appendices and bibliography. (Ster- 

ling Hobe Corp., Washington, DC (USA)). Jul 1979. 107p. 
IS, PC A06/MF AOl. 

The report comprises two appendices of detailed information 
about various aspects of liquefied natural gas (LNG). It constitutes 
the basis of an analysis of LNG operations as a case study of the 
development of risk-benefit cost analysis for policy formulation. 
Appendix A tabulates U.S. LNG peak-shaving facilities, receiving 
terminals, base loan liquefaction plants, and above-ground storage 
facilities with respect to company, location and facility. The same 
format presents information above-ground and underground storage 
facilities for liquefied petroleum gas (LPG). Appendix B contains 
descriptive information and data on the physical nature of LNG 
and associated risks. Major topics discussed include the chemistry 
and thermodynamics of LNG in storage and rollover, and distribu- 
tion of LNG. The latter includes a description of hazards from 
spreading LNG, tornadoes and hurricanes, fire hazards, tanker col- 
lision, internal failure of LNG tankers, meteorites, land spills and 
tsunamis. An extensive bibliography is included. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 4160, 4161, 4162, 4163, 4164 
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0308 Environmental Effects 
REFER ALSO TO CITATION(S) 3477, 3478, 4150, 4167 
0310 Legislation And Regulation 


REFER ALSO TO CITATION(S) 3487, 3488 


0320 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 3480, 3575 
0340 Combustion 

REFER ALSO TO CITATION(S) 3808, 4071 
0350 Storage 


REFER ALSO TO CITATION(S) 3486 


04 OIL SHALES AND TAR SANDS 
0402 Site Geology And Hydrology 

REFER ALSO TO CITATION(S) 3483 

0403 Drilling, Fracturing, And Mining 


3489 Continuum modelling of explosive fracture in oil 
shale. Grady, D.E.; Kipp, M.E. (Sandia Labs., Albuquerque, 
NM). Contract DE-AC-04-76DP00789. Int. J. Rock Mech. 
Min. Sci. Geomech. Abstr.; 17: No. 3, 147-157(Jun 1980). 
Fracture and fragmentation studies on 80 ml/kg Anvil Points 
oil shale with plate impact, Hopkinson bar, capacitor discharge, and 
HE techniques have shown that the dynamic fracture stress, frac- 
ture energy, and fragment size depend on the rate of tensile load- 
ing. A model coupling fracture, fragmentation, and stress wave 
propagation and based on the activation and growth of an initial 
Weibull distribution of fracture-producing flaws has been found ef- 
fective in describing the observed rate-dependent fracture phenom- 
ena from static to high strain-rate impulse loading. The fracture 
model has been incorporated into one- and two-dimensional stress- 
wave computer codes and is being used to evaluate blasting geome- 
tries and stress-pulse tailoring for in situ rubblization of oil shale. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 3328, 3441, 3472 


3490 (DOE/LC/10036—T4(Vol.1)) Occidental vertical 
modified in situ process for the recovery of oil from oil shale, 
phase I. Final report, November 1, 1976 through April 30, 
1979. (Occidental Oil Shale, Inc., Grand Junction, CO 
(USA)). Nov 1979. Contract FC20-79LC10036. 710p. NTIS, 
PC A99/MF AOl. 

The Department of Energy (DOE)/Occidental Oil Shale, 
Inc. (OOSI) Cooperative Agreement is a two-phase agreement con- 
sisting of engineering development of the Occidental modified in 
situ process as the first phase and a technical feasibility demonstra- 
tion as the second phase. The primary objective of the first phase is 
to evaluate two specific retort designs (vertical free face retort 
system vs horizontal free face retort system) for the purpose of se- 
lecting a particular retort design for the technical feasibility demon- 
stration. Based upon the results of Retorts 5 and 6, the design using 
horizontal rooms and a new technology of blasting to a horizontal 
free face, developed from the Occidental sponsored Rock Fragmen- 
tation Program, was selected over the vertical slot because: field re- 
sults have confirmed that the horizontal free face retort (HFFR) 
system is much more amenable to the achievement of a rubble pile 
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with uniform flow characteristics than is the vertical free face 
retort (VFFR) system; and the more uniform void volume distribu- 
tion with the HFFR design will result in improved retort operabil- 
ity and oil yield. In spite of the operational problems experienced 
during start-up, resulting in a poor distribution of air to the top of 
Retort 6, OOSI was able to produce 64% of the theoretical oil 
yield. Corrective actions taken included secondary combustion and 
initiation of retorting via a relocated air injection system. The verti- 
cal slot design of Retort 5 had the inherent disadvantage of produc- 
ing the greatest potential for non-uniform permeability in the flow. 
The rapid flame front movement down the center of Retort 5, and 
its associated problems, resulted in the oil recovery being much 
lower than anticipated. 


3491 (SAND—80-2391) Minimum bed parameters for in 

situ processing of oil shale. Third quarterly report, April 1- 

June 30, 1980. Tyner, C.E. (Sandia National Labs., Albu- 
uerque, NM (USA)). Nov 1980. Contract AC04- 
6DP00789. 26p. NTIS, PC A03/MF AO. 

Oil shale retort runs 028 (16% void) and 029 (7% void), 
composed of competent shale blocks plus shale rubble, were com- 
pleted. Retort 028, processed with air at a flux of 0.017 kg/sub 
air//m? /sub shale/.second, had peak temperatures of 700°C, a re- 
torting rate of 1.1 m/day, and a yield of 82% FA. Retort 029, proc- 
essed with air at a flux of 0.027 kg/sub air//m*/sub shale/.second, 
had peak temperatures of 750°C, a retorting rate of 1.6 m/day, and 
a yield of 75% FA. Comparisons of retort model calculations with 
experimental data from previous retort run 027 (16% void, air flux 
of .029 kg/sub air//m*/sub shale/.second were good; observed ex- 
perimental yield was 95% FA, calculated yield, 92.8%; experimen- 
tal retorting rates varied from 9.5 to 8.9 cm/h, calculated rates 
from 10.3 to 10.0 cm/h; observed local heating rates ranged from 
29 to 14°C/h, calculated heating rates from 20 to 16°C/h; and ob- 
served peak temperatures ranged from 815 to 825°C, calculated 
from 820 to 825°C. 


3492 Removal of sulfur from shale oil. Compton, L.E. 
(to Occidental Research Corp). US Patent 4,218,309. 19 
Aug 1980. Filed date 8 Sep 1978. vp. 

Crude shale oil produced by in situ retorting of oil shale can 
contain from about 1 to 2% sulfur by weight, the sulfur being dis- 
tributed widely through the lower and higher boiling fractions of 
the shale oil. Substantially non-condensible sulfur containing gas 
such as hydrogen sulfide is evolved from such crude shale oil by 
maintaining such shale oil at an elevated temperature in the substan- 
tial absence of added reagent, with the maximum temperature 
below thermal decomposition temperatures of such shale oil for suf- 
ficient time to lower the sulfur content of the shale oil. 


3493 Hydrocracking of heavy oils using iron coal cata- 
lyst. Denis, J.; Pruden, B.; Ranganathan, R. (to Canada, 
Minister Of Energy Mines & Resources). US Patent 
4,214,977. 29 Jul 1980. Priority date 24 Oct 1977, Canada, 
vp. 

A process for hydrocracking a heavy hydrocarbon oil, a 
substantial proportion of which boils above 524°C which com- 
prises: (A) passing a slurry of said heavy hydrocarbon oil and an 
iron-coal catalyst in the presence of 500 to 50,000 s.c.f. of hydrogen 
per barrel of said hydrocarbon oil through a confined hydrocrack- 
ing zone, said hydrocracking zone being maintained at a tempera- 
ture between about 400° and 490°C, a pressure above 500 psig and 
a space velocity between about 0.5 and 4.0 volumes of heavy hy- 
drocarbon oil per hour per volume of hydrocracking zone capacity, 
(B) removing from said hydrocracking zone a mixed effluent con- 
taining a gaseous phase comprising hydrogen and vaporous hydro- 
carbons and a liquid phase comprising heavy hydrocarbons, and (C) 
separating said effluent into a gaseous stream containing hydrogen 
and vaporous hydrocarbons and a liquid stream containing heavy 
hydrocarbons. 


0405 Properties And Composition 
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3494 (AD-A—082317) Geotechnical properties of oil 
shaie retorted by the PARAHO and TOSCO processes. Final 
report, Oct 76-Apr 79. Townsend, F.C.; Peterson, R.W. 
(Army Engineer Waterways Experiment Station, Vicks- 
burg, MS (USA). Geotechnical Lab.). Nov 1979. Contract 
HO262064. 275p. NTIS, PC A12/MF AO0O1. 

Waste disposal schemes using spent shale in embankments re- 
quire a thorough knowledge of its geotechnical engineering proper- 
ties for environmentally safe disposal. In this context, the objective 
of this laboratory investigation was to determine the physical prop- 
erties, geotechnical properties, and composition of spent oil shale 
retorted by the PARAHO and TOSCO processes. Physical proper- 
ties consisted of mechanical analyses, Atterberg limits, and specific 
gravity determinations. Geotechnical engineering properties were 
determined by compaction, maximum-minimum density, unconfined 
compression, triaxial compression, and permeability, direct shear, 
Ko, cyclic triaxial, resonant column, and Los Angeles Abrasion 
test. Petrographic, chemical, and scanning electron microscopy 
analyses were used to determine compositional features. 


0406 Direct Uses And By-products 


3495 Production of hydraulic cements and cement-form- 
ing materials. Tylko, J. (to Rugby Portland Cement Co Ltd 
The (United Kingdom)). US Patent 4,215,232. 29 Jul 1980. 
Priority date 4 Nov 1976, United Kingdom of Great Britain 
and Northern Ireland (UK), vp. 

Apparatus for the production of hydraulic cements and poz- 
zolanic materials comprising means for mixing and blending a cal- 
careous material and a carbonaceous material containing silica, 
means for drying and grinding such blend to a comminuted condi- 
tion, means for supplying hot gas to said drying and grinding 
means, a plasma reactor of the type in which at least one plasma 
gun orbits about a substantially vertical axis and is directed oblique- 
ly to said vertical axis and towards an opposed counter-electrode, 
said reactor including means for supplying a curtain of comminuat- 
ed material to a cone of expanded precessive plasma developed 
within said plasma reactor, a feed preheater arranged between said 
drying and grinding means and said supplying means, granulating 
means for granulating material emerging from said plasma zone, 
means for passing a stream of air successively through said granu- 
lating means, said feed preheater and said feed drying and grinding 
means, a waste-heat boiler for recovery of heat energy released in 
the combustion of the calorific values of the carbonaceous material 
and means for generating electricity by use of the recovered ther- 
mal energy. 


0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 4130, 4131, 4132, 4147, 4248 
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(GJBX—194(80)) Engineering report on drilling in 
the Sand Wash Basin intermediate grade project. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA). 
Grand Junction Operations). Sep 1980. Contract AC13- 
76GJ01664. 53p. NTIS, PC E03/MF $3.50. 

Includes 7 sheets of 24 reduction microfiche. 

The Sand Wash Basin Intermediate Grade Drilling Project 
was conducted by Bendix Field Engineering Corporation in sup- 
port of the US Department of Energy (DOE) National Uranium 
Resource Evaluation (NURE) program. This project consisted of 
19 drill holes ranging in depth from 275 to 1220 feet (83.9 to 372.1 
m). A total of 11,569 feet (3528.5 m) was rotary drilled and 130 feet 
(39.7 m) were cored for a total of 11,699 feet (3568.2 m) for the 
project. The project objective was to provide comprehensive sub- 
surface geologic data relevant to Intermediate Grade uranium min- 
eralization of the Browns Park Formation in the Sugar Loaf Peak 
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Site A, and the Little Juniper Mountain Site B areas. All boreholes 
are located on the USGS Juniper Hot Springs and the Lay 7.5- 
Minute Series (Topographic) Quadrangles. The project began May 
2, 1980; drilling was completed June 3, 1980. Site restoration and 
clean up was initiated immediately upon the completion of the last 
borehole and was completed June 8, 1980. 


ee ae Air- 


Helicopters, Inc., Puyallup, WA (USA); QEB, Inc., Lake- 
wood, CO (USA)). 1980. Contract AC13-76GJ01664;AC13- 
79GJ01692. 380p. NTIS, PC A17/MF AO1. 

Twenty-one uranium anomalies meet the minimum statistical 
requirements as defined in Volume I. These anomalies are shown 
on the Uranium Anomaly Interpretation Map, together with the in- 
terpretation of the magnetic data. Potassium (K), equivalent urani- 
um (eU), equivalent thorium (eT), eU/eT, eU/K, eT/K, and Mag- 
netic Pseudo Contour Maps are presented in Appendix E. Stacked 
Profiles showing geologic strip maps along each flight line together 
with sensor data, and ancillary data are presented in Appendix F. 
All maps and profiles were prepared on a scale of 1:250,000, but 
have been reduced to 1:500,000 for presentation in Volume II. The 
anomaly map shows magnetic discontinuities, the outline of shallow 

ic bodies responsible for short wavelength anomalies, and 
the outline of deep magnetic bodies responsible for longer wave- 
length anomalies. Magnetic discontinuities trend north and north- 
west. In the southwest corner of the quadrangle a northwest trend- 
ing discontinuity is the magnetic expression of the San Andreas 
Fault. A well-defined northwest trending discontinuity passes 
through the middle of the Great Central Valley and is interpreted 
as a major fault in the magnetic basement underlying the sediments. 
The magnetic discontinuities in the Sierra Nevada are interpreted as 
faults. Several short wavelength anomalies are scattered throughout 
the Sierra Nevada. Some coincide with basic intrusive rocks, others 
coincide with basic volcanic rocks, and the remainder are probably 
the magnetic expression of the more basic rock units of the Sierra 
Nevada Batholith. Long wavelength anomalies are concentrated on 
the western edge of the Sierra Nevada and are interpreted as 
caused by deep basic and ultrabasic intrusives. 


3498 (GJBX—231(80)(Vol.2(FRESNO)) Airborne 
gamma-ray spectrometer and magnetometer survey: Fresno 
(California). Final report. (High Life Helicopters, 
Inc., Puyallup, WA (USA); QEB, Inc., Lakewood, CO 
(USA)). 1980. Contract AC13-76GJ01664; ‘AC 13-79GJ01692. 
384p. NTIS, PC A17/MF AOl1. 

A total of 31 uranium anomalies meet the minimum statisti- 
cal requirements as defined in Volume I. These anomalies are 
shown on the Uranium Anomaly Interpretation Map together with 
the interpretation of the magnetic data. Potassium (K), equivalent 
uranium (eU), equivalent thorium (eT), eU/eT, eU/K, eT/K, and 
magnetic pseudo contour maps are presented in Appendix E. 
Stacked profiles showing geologic strip maps along each flight line, 
together with sensor data, and ancillacy data are presented in Ap- 
pendix F. 


as (GJBX—231(80)(Vol.2(MARIPOSA)) Airborne 

y spectrometer and magnetometer survey: Mariposa 
poe eter (California, Nevada). Final report. (High Life He- 
licopters, Inc., Puyallup, WA (USA); QEB, Inc., Lake- 
wood, CO (USA)). 1980. Contract AC13-76GJ01664;AC13- 
79GJ01692. 454p. NTIS, PC A20/MF AOl1. 

A total of 15 uranium anomalies meet the minimum statisti- 
cal requirements as defined in Volume I. These anomalies are 
shown on the Uranium Anomaly Interpretation Map, together with 
interpretation of the magnetic data. Potassium (K), equivalent ura- 
nium (eU), equivalent thorium (eTh), eU/eTh, eU/K, eTh/K, and 
magnetic Pseudo Contour Maps are presented in Appendix E. 
Stacked Profiles showing geologic strip maps along each flight line 
together with sensor data, and ancillary data are presented in Ap- 
pendix F. All maps and profiles were prepared on a scale of 
1:250,000, but have been reduced to 1:500,000 for presentation in 
Volume II. The anomaly map shows postulated magnetic discontin- 
uities, the outline of shallow magnetic bodies responsible for short 
wavelength anomalies, and the outline of deep magnetic bodies re- 
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sponsible for the longer wavelength anomalies. The predominant 
trend in the magnetic discontinuities is north to northwest, which 
correlates well with the trend of mapped faults in the area. These 
magnetic discontinuities are interpreted as faults. A second set of 
east-northeast trending discontinuities off-sets the north to north- 
west trending set, and are interpreted as faults. The sources of sev- 
eral short wavelength anomalies are Quaternary and Jurassic/Trias- 
sic basic volcanic rocks. Longer wavelength anomalies present in 
the magnetic data are attributed to deep-seated basic igneous rocks. 


3500 (GJBX—232(80)) Uranium hydrogeochemical and 
stream it reconnaissance of the vernal NTMS quadran- 
gle, Utah/Colorado, including concentrations of forty-two ad- 
=e elements. Purson, J.D. (Los Alamos Scientific Lab., 

M (USA)). Aug 1980. Contract AC13-76GJ01664. 254p. 
(LA 7670 MS). NTIS, PC Al2/MF AOl. 

The Los Alamos Scientific Laboratory conducted a geo- 
chemical reconnaissance for uranium in the Vernal NTMS quadran- 
gle, Utah/Colorado, in the summers of 1977 and 1978. Totals of 
422 water and 1552 sediment samples were collected from 1652 lo- 
cations. These samples were collected at an average density of one 
sample location per 11 km? over an 18,800 km? area. Water samples 
were collected from streams and springs. Only those samples con- 
taining >10 ppB uranium for waters and >8 ppM uranium for 
sediments are discussed; however, all field and analytical data are 
included in the appendixes. The uranium concentrations in waters 
range from below the detection limit of 0.01 ppB to 108.04 ppB, 
with a mean uranium concentration for all water types of 3.11 ppB. 
Three clusters of samples containing relatively high uranium values 
are defined; they are associated with the Duchesne River forma- 
tion, the Mancos shale, or the Uinta Mountain group and Browns 
Park formations. A few of the samples having the highest uranium 
values are associated with host rocks favorable for significant urani- 
um mineralization. Sediments collected in this study have uranium 
concentrations that range between 0.70 ppM and 56.70 ppM, with a 
mean of 3.46 ppM. The majority of sediment samples with relative- 
ly high uranium concentrations were collected from one area in the 
Sand Wash basin in the northeastern corner of the quadrangle and 
are associated with the Wasatch formation. None of the water clus- 
ters define areas of significant interest; however, the area having 
high uranium values in sediments is worthy of further study. 


3501 (GJBX—234(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Gillette NTMS quad- 
rangle, Wyoming, including concentrations of forty-two addi- 
tional elements. Warren, R.G.; George, W.E.; Minor, M.M.; 
Simi, O.R.; Talcott, C.L.; Hensley, W.K.; Cheadle, J.M. III. 
(Los Alamos Scientific Lab., NM (USA); Bendix Field En- 
gineering Corp., Grand Junction, CO (USA)). Aug 1980. 
Contract AC13-76GJ01664. 254p. (LA—8003-MS). NTIS, 
PC Al12/MF AOI. 

During 1976 and 1977, 752 water and 843 sediment samples 
were collected from 1419 locations within the 17 700-km? area of 
the Gillette quadrangle, Wyoming. Water samples were collected 
primarily from wells, and also from springs, ponds, and streams; 
sediment samples were collected primarily from stream channels, 
and also from springs and ponds. Each water sample was analyzed 
for uranium and each sediment sample was analyzed for 43 ele- 
ments, including uranium and thorium. Uranium concentrations in 
water samples range from below the detection limit of 0.02 to 
212.20 ppB and have a median of 1.10 ppB. The highest back- 
ground uranium concentrations, as well as the highest individual 
uranium values, are in areas where favorable host units for uranium 
mineralization crop out. These units are the Wasatch and Fort 
Union formations in the Powder River Basin and the Inyan Kara 
group in the Black Hills. Uranium concentrations in sediment sam- 
ples range from 0.64 to 29.83 ppM and have a median of 3.24 ppM. 
Background uranium concentrations are strongly controlled by the 
exposed geologic unit, and range from 4 to 8 ppM for the Creta- 
ceous Colorado group to 1 to 3 ppM for the Triassic and Paleozoic 
units exposed in the Black Hills. Several areas where the Wasatch 
and Fort Union formations are exposed exhibit uranium concentra- 
tions in sediment samples that are slightly, but distinctly, above 
background values for these units. All of these areas are also associ- 
ated with notably high uranium concentrations in water samples. 
Because epigenetic uranium mineralization in economically impor- 
tant areas can exhibit a similar geochemical signature, these areas 
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within the Gillette quadrangle should be further examined for the 
possible presence of uranium mineralization. 


- (GJBX—231(80)) ~~~ Pr 
magnetometer survey. Volume I. Final report. (High 
Life Helicopters, Inc., Puyallup, WA (USA); QEB, Inc., 
Lakewood, CO SA)). [nd]. Contract AC13- 
766301664; ;AC13-79GJO1692. 82p. NTIS, PC E16/MF 

Includes 194 sheets of 48 reduction microfiche. 

An airborne combined radiometric and magnetic survey was 
performed for the Department of Energy (DOE) over the area 
covered by the Mariposa, California and Nevada; Fresno, Califor- 
nia; and Bakersfield, Caifornia 1:250,000 National Topographic Map 
Series (NTMS) 1° x 2° quadrangle maps. The survey was a part of 
DOE's National Aerial Radiometric Reconnaissance (ARR) pro- 
gram, which in turn is a part of the National Uranium Resource 
Evaluation (NURE) program. Data were collected by a helicopter 
equipped with a gamma-ray spectrometer having a large crystal 
volume, and a high sensitivity proton precession magnetometer. 
The radiometric system was calibrated at the Walker Field Calibra- 
tion pads and the Lake Mead Dynamic Test range. Data quality 
was ensured throughout the survey by daily test flights and equip- 
ment checks. Radiometric data were corrected for live time, air- 
craft and equipment background, cosmic background, atmospheric 
radon, Compton scatter, and altitude dependence. The corrected 
data were statistically evaluated, plotted, and contoured to produce 
anomaly maps based on the radiometric response of individual geo- 
logical units. These maps were interpreted and an anomaly inter- 
pretation map produced. Volume I contains a description of the 
systems used in the survey, a discussion of the calibration of the 
systems, the data processing procedures, the data display format, 
the interpretation rationale, and the interpretation methodology. A 
separate Volume II for each quadrangle contains the data displays 
and the interpretation results. 


0505 Enrichment 


3503 (Y—2217) Corrosion evaluation of cooling-water 
treatments for gas centrifuge facilities. Schmidt, C.R.; Mer- 
edith, P.F. (Oak. Ridge Y-12 Plant, TN (USA)). 24 Nov 
peo Contract W-7405-ENG-26. 38p. NTIS, PC A03/MF 
AOl. 

The corrosion resistance of six different types of weighted 
metal coupons was evaluated at 29°C (84°F) in flowing water con- 
taining nitrite-borate-silicate corrosion inhibitors. The question for 
evaluation was whether it would be more advantageous: (1) to 
drain the treated cooling water from the centrifuge machine and to 
expose them to moisture-laden air over an assumed shop downtime 
and repair perid of 1 month; or (2) to let the treated cooling water 
remain stagnant in the machines during this downtime. The mois- 
ture-laden-air exposure was more detrimental. 


0506 By-products 


3504 (LA-UR—80-2948) Report of the panel on the use 
of depleted uranium alloys for large caliber long rod kinetic 
energy penetrators. Sandstrom, D.J.; Jessen, N.; Loewen- 
stein, P.; Weirick, L. (Los Alamos Scientific Lab., NM 
(USA); Union Carbide Corp., Oak Ridge, TN (USA). Y-12 
Plant; Nuclear Metals, Inc., Concord, MA (USA); Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
W-7405-ENG- 36 8p. (CO 801061—4). NTIS, PC A02/ 
MF AOl. 

From Conference on high density penetration materials; 
Charlottesville, VA, USA (28 Oct 1980). 

In early 1977 the National Materials Advisory Board, an op- 
erating unit in the Commission on Sociotechnical Systems of the 
National Research Council, NAS/NAE, formed a study committee 
on High Density Materials for Kinetic Energy Penetrators. The 
Specific objectives of the Committee were defined as follows. 
Assess the potential of two materials for use in kinetic energy pene- 
trators, including such factors as: (a) properties (as applied to this 
application: strength, toughness, and dynamic behavior); (b) uni- 
formity, reliability and reproducibility; (c) deterioration in storage; 
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(d) production capability; (e) ecological impact; (f) quality assur- 
ance; (g) availability, and (h) cost. The Committee was divided into 
two Panels; one panel devoted to the study of tungsten alloys and 
the other devoted to the study of depleted uranium alloys for use in 
Kinetic energy penetrators. This report represents the findings and 
recommendation of the Panel on Uranium. 


0507 Fuels Production And Properties 


3505 (DP-MS—80-114) Coextrusion of 60 to 80 wt % 
U;Os nuclear fuel elements. Peacock, H.B. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1980. Contract AC09-76SR00001. 19p. (CONF- 
801144—1). NTIS, PC A02/MF AOI. 

From International meeting on development, fabrication, and 
application of reduced-enrichment fuels for research and test reac- 
tors; Argonne, IL, USA (13 Nov 1980). 

Aluminum-clad billets with up to 80 wt % UsOs in UsOs-Al 
cores have been coextruded at SRP. However, above 70 wt % 
UsOs, yields are low because of core-cracking. Proper selection of 
materials and extrusion parameters will give process conditions for 
successful fabrication. Studies were begun of the effects of these pa- 
rameters on the flow of metal during coextrusion. In coextruded 
tubes, cracks are formed in large uranium oxide particles. Cracking 
is caused by the high tensile deformation of these particles that 
occurs as the cermet material flows through the die. Lower extru- 
sion ratios and larger die angles appear to reduce severe particle 
cracking and increase fabrication yields. The particle size distribu- 
tion of the ceramic fuel phase also influences fabricability. Six P/M 
assemblies with up to 57 wt % UsOs in UsOs-Al cores were suc- 
cessfully irradiated to 1.6 x 10”! fissions per cm* of core. No swell- 
ing or blistering of the tubes occurred. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 3533, 3555, 3558 


3506 (ANL—79-29) Chemical Engineering Division fuel 

cycle programs. Quarterly progress report, October-December 
1978. Steindler, M.J.; Ader, M.; Barletta, R.E. (Argonne 
National Lab., IL (USA)). Jan "1980. Contract W-31-109- 
ENG-38. 200p. NTIS, PC A09/MF AO1. 

In the program on pyrochemical and dry processing meth- 
ods (PDPM) for nuclear fuel, tungsten crucibles were successfully 
spun for use in laboratory-scale experiments. Corrosion testing of 
refractory metals and alloys in PDPM environments was done. Ce- 
ramic substrates were successfully coated with tungsten. Solubility 
measurements were made to determine Cd/Mg alloy composition 
and temperature at which dissolved Th will precipitate. Experi- 
ments were started to study the reduction of high-fired ThO. with 
Ca in a molten metal-molten salt system. Work on the fused salt 
electrolysis of CaO was started. Equipment for determining phase 
diagrams for U-Cu-Mg system was set up. The reactior of UO, 
with molten equimolar NaNO3-KNOs was studied as part of a proj- 
ect to identify chemically feasible nonaqueous fuel reprocessing 
methods. Work was continued on development of a flowsheet for 
reprocessing actinide oxides by extracting actinides into ammonium 
chloro-aluminate (and alternative salts) from a bismuth solution. 
Preparation of Th, U, and Pu nitrides after dissolution of spent fuel 
elements in molten tin is being studied. Leach rates of glass beads, 
pulverized beads, and beads encapsulated in a lead matrix with no 
protective envelope were studied. A method (employing no pres- 
sure or vacuum systems) of encapsulating various solid wastes in a 
lead metal matrix was developed and tested. A preliminary integra- 
tion was made of earlier data on effects of impacts on metal-matrix 
waste forms.Leach migration experiments were compared with 
conventional infiltration experiments as methods of evaluating geo- 
logic formations as barriers to nuclide migration. The effect of the 
streaming potential on the rates of transport of radioactive I” and 
Na* through kaolinite columns was measured, as well as adsorption 
of iodide and iodate by several compounds; implications of the re- 
sults upon the disposal of radioactive iodine are discussed. 
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3507 (ANL—79-99) Chemical Engineering Division fuel 

cycle programs. Quarterly progress report, April-June 1979. 
Steindler, M.J.; Ader, M.; Barletta, R.E. (Argonne National 
Lab., IL (USA)). Se 1980. Contract W-31-109-ENG-38. 
159p. NTIS, PC A08/MF AOI. 

For pyrochemical and dry processing materials development 
included exposure to molten metal and salt of Mo-0.5% Ti-0.07% 
Ti-0.01% C, Mo-30% W, SiC, SizONz, ZrB2-SiC, MgAhO., AlOs, 
AIN, HfBz, Y2O3, BeO, SisNs, nickel nitrate-infiltrated W, W- 
coated Mo, and W-metallized alumina-yttria. Work on Th-U salt 
transport processing included solubility of Th in liquid Cd, defining 
the Cd-Th and Cd-Mg-Th phase diagrams, ThO2 reduction experi- 
ments, and electrolysis of CaO in molten salt. Work on pyrochemi- 
cal processes and associated hardware for coprocessing U and Pu 
in spent FBR fuels included a second-generation computer model 
of the transport process, turntable transport process design, work 
on the U-Cu-Mg system, and U and Pu distribution coefficients be- 
tween molten salt and metal. Refractory metal vessels are being 
service-life tested. The chloride volatility processing of Th-based 
fuel was evaluated for its proliferation resistance, and a preliminary 
ternary phase diagram for the Zn-U-Pu system was computed. Ma- 
terial characterization and process analysis were conducted on the 
Exportable Pyrochemical process (Pyro-Civex process). Literature 
data on oxidation of fissile metals to oxides were reviewed. Work 
was done on chemical bases for the reprocessing of actinide oxides 
in molten salts. Flowsheets are being developed for the processing 
of fuel in molten tin. Work on encapsulation of solidified radioac- 
tive waste in metal matrix included studies of leach rate of crystal- 
line waste materials and of the impact resistance of metal-matrix 
waste forms. In work on the transport properties of nuclear waste 
in geologic media, adsorption of Sr on oolitic limestone was stud- 
ied, as well as the migration of Cs in basalt. Fitting of data on the 
adsorption of iodate by hematite to a mathematical model was at- 
tempted. 


3508 (GA-A—16111) Processing of FRG mixed oxide 
fuel elements at General Atomic under the US/FRG coopera- 
tive agreement for spent fuel elements. Holder, N.D.; Strand, 
J.B.; Schwarz, F.A.; Tischer, H.E. (General Atomic Co., 
San Diego, CA (USA)). Nov 1980. Contract ATO03- 
76SF71053. 17p. (CONF-801107—37). NTIS, PC A02/MF 
AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The Federal Republic of Germany (FRG) and the United 
States (US) are cooperating on certain aspects gas-cooled reactor 
technology under an umbrella agreement. Under the spent fuel 
treatment section of the agreement, FRG fuel spheres were recent- 
ly sent for processing in the Department of Energy sponsored cold 
pilot plant for High-Temperature Gas-Cooled Reactor (HTGR) 
fuel processing at General Atomic Company in San Diego, Califor- 
nia. The FRG fuel spheres were crushed and burned to recover 
coated fuel particles. These particles were in turn crushed and 
burned to recover the fuel-bearing kernels for further treatment for 
uranium recovery. Successful completion of the tests described in 
this paper demonstrated the applicability of the US HTGR fuel 
treatment flowsheet to FRG fuel processing. 10 figures. 


3509 (RFP—3104) Chemistry research and development 
progress report, May 1979 through October 1979, Miner, F.J. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). 21 Nov 1980. Contract AC04- 
76DP03533. 44p. NTIS, PC A03/MF AOI. 

Thermodynamics of plutonium hydrides is being studied. Re- 
covery of Am and Pu from various media is under investigation. A 
process for decontaminating Rocky Flats soil was tested. An im- 
proved process for plutonium peroxide precipitation was devel- 
oped. ***Pu metal tracer disks were cast. Application of a tilt-pour 
furnace to the pyroredox process for Pu purification is being inves- 
tigated. Other pyrochemical processes are being studied. Removal 
of Zn, Mg, ad Ca from Pu is being studied. 11 figures, 11 tables. 
(DLC) 


ERA VOL.6,NO.3/ 468 


3510 In-line free acid monitor for nuclear fuel repro- 
cessing. Strain, J.E. (Oak Ridge National Lab., TN). pp 317- 
325 of Radioelement analysis: progress and problems. Lyon, 
W.S. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 


nology; Gatlinburg, TN, USA (9 Oct 1979). 
A free acid monitor has been designed to continuously meas- 


ure ar excess acid present in nuclear fuel reprocessing streams. 
The monitor is based on the relationship of the partial pressure 
ratio of water and nitric acid in equilibrium with a nitric acid solu- 
tion at constant temperature. The acidity of the condensed equilib- 
rium vapor is proportional to the partial pressure ratio and is deter- 
mined by conductivity measurement or direct titration. The operat- 
ing range of the monitor has been demonstrated from 0.03 M to 15 
M feed acid. The accuracy of free acid measurement is only slight- 
ly affected by solute concentration. 


0509 Transport And Storage 


3511 (DOE/SR-SF—2005-10) Monthly away-from-reac- 
tor spent fuel storage report, AFR program, October 1-31, 
1980. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1980. Contract AC09- 
76SR00001. 133p. NTIS, PC AO7/MF AOl1. 

The work breakdown structure (WBS) of the AFR program 
has the following major tasks: planning and management; facility 
acquisition; legislative requirements; technical support; transporta- 
tion; and international activities. Each task has several subtasks or 
activities which are covered in this report. Section 1 is a summary 
of monthly activities and section 2 gives the objective and status of 
each active subtask and includes work and milestone charts. A glos- 
sary of AFR acronyms is included. 


3512 (SAND—80-0860C) Environmental impacts of the 
transportation of radioactive materials in urban areas. Finley, 
N.C.; Taylor, J.M.; Daniel, S.L.; Ericson, D.M. Jr. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 4p. (CONF-801115—29). NTIS, PC 
A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Radioactive material transport in urban areas is investigated 
and the specific urban features which influence environmental im- 
pacts are addressed. These features include the geographic and de- 
mographic make-up, and vehicular population and transportation 
patterns in the area. Previous efforts have not identified a most im- 
portant population exposure pathway or group. This assessment ex- 
amines several pathways and a number of urban specific population 
groups to evaluate their relative significance. In addition, because 
different causative events contribute to the overall environmental 
impacts, this assessment addresses four of these: incident free trans- 
port, vehicular accidents, human errors, and sabotage or malevolent 
acts. Not only does radioactive material transport produce radio- 
logical and economic consequences but also it can have social im- 
pacts. The objective of this study is to examine both the quantita- 
tive environmental impacts of radioactive material transport in 
urban areas and the more subjective social effects of this process. 
The social impacts assessment was performed by Battelle Human 
Affairs Research Centers, Seattle, Washington and their conclusions 
are only summarized here. 


3513 (SAND—80-0899C) Review of US accident/inci- 
dent experience involving the transportation of radioactive 
material (RAM) 1971-1980. McClure, J.D.; Emerson, E.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 6p. (CONF-801115—33). 
NTIS, PC A02/MF AOI1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

This paper analyzes the transportation accidents and inci- 
dents which have occurred in the United States in the period 1971- 
1980 based upon the information in the Radioactive Material Trans- 
portation Accident/Incident Data Base developed by the Transpor- 
tation Technology Center (TTC) at Sandia National Laboratories. 
The accident/incident data base incorporates the files of the Haz- 
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ardous Material Incident Report (HMIR) system operated by the 
Material Transportation Bureau of the US Department of Transpor- 
tation (DOT) with additional information obtained from the files of 
the US Nuclear Regulatory Commission (NRC). A principal objec- 
tive of this paper is to summarize US accident/incident experience 
for the past ten years, providing a concise statement of radioactive 
material (RAM) package failure description for the transport modes 
of truck, rail and air. 


3514 (SAND—80-0901C) Relative consequences of 
transporting hazardous materials. Fullwood, R.R.; Rhyne, 
W.R.; Simmons, J.A.; Reese, R.T. (Sandia National Labs., 
Albuquerque, NM (USA); Science Applications, Inc., Oak 
Ridge, TN (USA)). 1980. Contract AC04-76DP00789. 8p. 
(CONF-801115—27). NTIS, PC A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The objective of this paper is to discuss aetaeds under study 
at Transportation Technology Center to develop a perspective on 
how technical measures of hazard and risk relate to perception of 
hazards, harm, and risks associated with transporting hazardous ma- 
terials. This paper is concerned with two major aspects of the rela- 
tive hazards problem. The first aspect is the analyses of the possible 
effects associated with exposure to hazardous materials as contained 
in the following two parts: outlines of possible problems and con- 
troversies that could be encountered in the evaluation and compari- 
sons of hazards and risks; and description of the various measures 
of harm (hazards or dangers) and subsequent comparisons thereof. 
The second aspect of this paper leads into a presentation of the re- 
sults of a study which had the following purposes: to develop ana- 
lytical techniques for a consistent treatment of the phenomenology 
of the consequences of a release of hazardous materials; to reduce 
the number of variables in the consequence analyses by develop- 
ment of transportation accident scenarios which have the same me- 
teorological conditions, demography, traffic and population densi- 
ties, geographical features and other appropriate conditions and to 
develop consistent methods for presenting the results of studies and 
analyses that describe the phenomenology and compare hazards. 
The results of the study are intended to provide a bridge between 
analytical certainty and perception of the hazards involved. Under- 
standing the differences in perception of hazards resulting from 
transport of various hazardous materials is fraught with difficulties 
in isolating the qualitative and quantitative features of the problem. 
By relating the quantitative impacts of material hazards under iden- 
tical conditions, it is hoped that the perceived differences in materi- 
al hazards can be delineated and evaluated. 


3515 (SAND—80-0902C) Institutional issues affecting 
transportation of nuclear materials. Reese, R.T.; Luna, R.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 7p. (CONF-801115—26). 
NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The institutional issues affecting transportation of nuclear 
materials in the United States represent significant barriers to meet- 
ing future needs in the transport of radioactive waste materials to 
their ultimate repository. While technological problems which must 
be overcome to perform such movements seem to be within the 
state-of-the-art, the timely resolution of these institutional issues 
seems less assured. However, the definition of these issues, as at- 
tempted in this paper, together with systematic analysis of cause 
and possible solutions are the essential elements of the Transporta- 
tion Technology Center's Institutional Issues Program. 


3516 (SAND—80-0905C) Emergency response capabili- 
ties developed in the United States to deal with nuclear mate- 
rials transportation accidents. Vandevender, S.G.; Reese, 
R.T.; Schilling, A.H. (Sandia National Labs., Albuquerque, 
NM (USA); Battelle Human Affairs Research Center, Seat- 
tle, WA (USA)). 1980. Contract AC04-76DP00789. 7p. 
(CONF-801115—30). NTIS, PC A02/MF AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The non-existence of emergency response programs is fre- 
quently stated as a reason for restricting the movement of radioac- 
tive materials through states or local jurisdictions. Yet, studies dis- 


05 NUCLEAR FUELS 
0509 Transport And Storage 


cussed here indicate that emergency response capability, while not 
in the best condition, is getting more money, interest and attention, 
and in most states response networks exist which could be effective 
in responding to radiological emergencies. Awareness of such capa- 
bilities by the public is an important feature in increasing the 
public’s confidence in the ability of federal, state and local officials 
in controlling hazards. One aspect of this awareness program could 
be in broader availability of radioactive emergency techniques for 
possible first responders to emergencies. This training, public 
awareness and more emphasis on workable emergency plans will 
help to assure reliable and workable emergency response plans. 


3517 (SAND—80-0961C) Transportation of nuclear ma- 
terials: the nuclear focus of the 80's. Meyers, S.; Hardin, 
E.C. Jr.; Jefferson, R.M. (Department of Energy, Washing- 
ton, DC (USA); Department of Energy, Albuquerque, NM 
(USA). Albuquerque Operations Office; Sandia National 


Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
— 3p. (CONF-801115—19). NTIS, PC A02/MF 
AOl. 


From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The transport of radioactive material has been carried out 
since the inception of the nuclear age (over 30 years) with an un- 
parralled safety record. Despite these achievements, there is a need 
to strive for improvements, to develop safer and more efficient 
transportation systems, moreover to perform these tasks in a highly 
visible manner so that public concern can be allayed. But, in the 
same vein that the past record is not of itself sufficient, neither is 
public participation the solution to all the issues surrounding the 
transportation of radioactive materials. The solutions to the prob- 
lems facing the nuclear transport industry involve many disciplines, 
much of which rest on a foundation of sound technology. This con- 
ference is built around a core of papers on the developing technol- 
ogy of nuclear transportation: on systems, their design and develop- 
ment, their manufacturing processes, their operation and the meth- 
odologies of quality assurance in each of these activities. The role 
of IAEA in the collecting of data to compile information on the 
flow of radioactive materials, the mode of transport and the corre- 
sponding accident/incident experience, as well as its role in initiat- 
ing a program to develop a worldwide uniform methodology to ad- 
dress the risks of transporting radioactive materials are covered in 
this symposium. 


3518 (SAND—80-1675, pp 241-247) Criticality safety 
in transporting spent fuel. 1980. 

From Nuclear criticality safety topical meeting; El] Paso, 
TX, USA (8 Apr 1980). 

The shipping packaging must meet the safety requirements 
of 10 CFR part 71. To make the place at least 0.5 inches of water 
between poison plates. Aspects of the most reactive credible con- 
figuration are discussed. 5 figures. (DLC) 


3519 (SAND—80-1675, pp 251-273) Criticality safety 
analyses for the Spent-Fuel Handling and P: 

Demonstration. Lipner, M.H.; Ravets, J.M. (Westinghouse 
Advanced Energy Systems Div., Pittsburgh, PA). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The major process steps performed to place the spent-fuel 
assemblies into storage were described to provide a perspective of 
the overall operation conducted at E-MAD. Using both numerical 
calculations and published data, it is concluded that no single acci- 
dent can result in the achievement of criticality. Based on the eval- 
uation of postulated double accident conditions, it is concluded that 
no double accident having any reasonable probability of occurrence 
can result in criticality at the E-MAD site. Therefore, all proposed 
fuel handling and storage activities in the Spent-Fuel Handling and 
Packaging Program Demonstration meet basic nuclear criticality 
safety standards. 9 figures. 
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REFER ALSO TO CITATION(S) 3770 


0520 Waste Management 


‘R ALSO TO yp ao 3506, 3506, 3507, 3511, 3544, 3564, 3961, 
oe 3973, 3977, 3996, 4012, 


3520 (AGNS—35900-1.3-96) Studies and research con- 
cerning BNFP: spent fuel dry storage studies at the Barnwell 
Nuclear Fuel Plant. Anderson, K.J. (Allied-General Nuclear 
Services, Barnwell, SC (USA)). Sep 1980. Contract AC09- 
78ET35900. 117p. NTIS, PC A06/MF AO1. 

Conceptual designs are presented utilizing the Barnwell Nu- 
clear Fuel Plant for the dry interim storage of spent light water re- 
actor fuel. Studies were conducted to determine feasible approaches 
to storing spent fuel by methods other than wet pool storage. Fuel 
that has had an opportunity to cool for several years, or more, after 
discharge from a reactor is especially adaptable to dry storage since 
its thermal load is greatly reduced compared to the thermal load 
immediately following discharge. A thermal analysis was performed 
to help in determining the feasibility of various spent fuel dry stor- 
age concepts. Methods to reject the heat from dry storage are brief- 
ly discussed, which include both active and passive cooling sys- 
tems. The storage modes reviewed include above and below 
ground caisson-type storage facilities and numerous variations of 
vault, or hot cell-type, storage facilities. 


(BNL—28350) Radiation studies on natu- 

rock salt. Levy, P.W.; Swyler, K.J. 

(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 

tract AC02-76CH00016. 25p. (CONF-8005107—2). NTIS, 
PC A02/MF AO1. 

From Alternate waste form information workshop; Gatlin- 
burg, TN, USA (13 May 1980). 

Radiation damage studies are being made on natural rock 
salt from various localities, including potential repository sites and 
on synthetic melt-grown crystals. Sufficient information will be ob- 
tained to compute the radiation damage in repository salt at any 
point as a function of time, temperature, canister temperature and 
radiation levels, strain in the rock, salt, backfill materials, and other 
parameters. Most of the completed measurements have been made 
with unique equipment at BNL for making optical and other meas- 
urements on samples before, during, and after irradiation with 1- to 
3-MeV electrons. Samples are irradiated in temperature-controlled 
chambers containing an inert exchange gas. Radiation damages on 
natural rock salts and synthetic melt-grown crystals, characterized 
by determining the radiation-induced F-center, colloid, and V- 
region absorption, are described in detail. 


3522 (CONF-801038—10(Draft)) Carbon-14 immobiliza- 
tion via the CO,-Ba(OH), hydrate gas-solid reaction. Haag, 
G.L. (Oak Ridge National Lab., TN (USA)). 1980. Canoes 
W-7405-ENG-26. 42p. NTIS, PC A03/MF AOl1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

Although no restrictions have been placed on the release of 
carbon-14, it has been identified as a potential health hazard due to 
the ease in which it may be assimilated into the biosphere. The 
intent of the Carbon-14 Immobilization Program, funded through 
the Airborne Waste Program Management Office, is to develop and 
demonstrate a novel process for restricting off-gas releases of 
carbon-14 from various nuclear facilities. The process utilizes the 
CO:-Ba(OH): hydrate gas-solid reaction to directly remove and im- 
mobilize carbon-14. The reaction product, BaCOs, possesses both 
the thermal and chemical stability desired for long-term waste dis- 
posal. The process is capable of providing decontamination factors 
in excess of 1000 and reactant utilization of greater than 99% in the 
treatment of high volumetric, airlike (330 ppM COz) gas streams. 
For the treatment of an air-based off-gas stream, the use of packed 
beds of Ba(OH).8H2O flakes to remove CO, has been demonstrat- 
ed. However, the operating conditions must be maintained between 
certain upper and lower limits with respect to the partial pressure 
of water. If the water vapor pressure in the gas is less than the dis- 
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sociation vapor pressure of Ba(OH)2.8H2O, the bed will deactivate. 
If the vapor pressure is considerably greater, pressure drop prob- 
lems will increase with increasing humidity as the particles curl and 
degrade. Results have indicated that when operated in the proper 
regime, the bulk of the increase in pressure drop results from the 
conversion of Ba(OH):.8H2O to BaCOs and not from the hydration 
of the commercial Ba(OH):.8H2O (i.e. Ba(OH).7.50H2O0) to 
Ba(OH):.8H20. 


3523 (CONF-801103—13) Electronics system for tran- 
suranic waste assays. Lawrence, R.S.; Johnson, L.O.; Tsang, 
F.Y.; Nieschmidt, E.B.; Vegors, S. H. Jr. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1980. Contract AC07-761D01570. 
5p. NTIS, PC A02/MF AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A slagging pyrolysis incinerator has been proposed to reduce 
the volume of stored transuranic (TRU) waste material. This report 
describes the electronics developed for a fast TRU waste assay 
system using photon interrogation. The system uses a pulsed elec- 
tron beam from a linear accelerator to produce a high-energy 
photon burst, termed the gamma flash, from a metallic converter. 
The photons induce fission in the TRU. A high-rate counting 
system is used to relate the production rate of photon induced neu- 
trons to the amount of fissile material present in the waste. 


3524 (DOE/AL/10752—8) Significance of certain rus- 
tler aquifer parameters for predicting long-term radiation 
doses from WIPP. hg | C. (New Mexico Environmental 
Improvement Agenc ta Fe (USA)). Sep 1980. Con- 
tract ACO04-78AL 10783. 38p. NTIS, PC A03/MF AO1. 

This report considers some aspects of the radionuclide trans- 
port modeling presented in documents published by the US Depart- 
ment of Energy (DOE) regarding the Waste Isolation Pilot Plant 
(WIPP) nuclear waste repository proposed for development in 
Southeastern New Mexico. The radionuclide transport modeling is 
used to predict worst possible consequences of a WIPP repository 
breach event in which waste enters groundwater. The aim of this 
report is to determine whether plausible changes in the parameters 
used by DOE to describe the flow of groundwater near the WIPP 
site could result in: (a) significantly faster radionuclide movement in 
groundwater; and (b) significantly higher concentrations of radionu- 
clides in Pecos River water and correspondingly higher radiation 
doses than predicted by DOE. The conclusion reached is that while 
plausible changes in hydrologic conditions and waste-rock interac- 
tions might result in a significant reduction in the time it takes for 
radionuclides to reach the Pecos River, the shorter travel times do 
not result in significant increases in the estimated concentrations of 
radionuclides in the Pecos River nor in the radiation doses associat- 
ed with the use of such water. Other ways in which parameter 
changes might affect these concentrations and doses are mentioned 
in the Conclusions section of the report, but are not the subject of 


3525 SS Environmental Development 
Plan: Defense Waste Management. (Department of Energy, 
hes are m, DC (USA)). Sep 1980. 147p. NTIS, PC A07/ 
A 

This Environmental Development Plan (EDP) encompasses 
the programmatic and environmental, health and safety consider- 
ations associated with the handling of DOE wastes generated pri- 
marily as a byproduct of the DOE national defense programs. The 
Defense Waste Management Program and the Commercial Waste 
Manageent (CWM) Program deal with similar technologies pertain- 
ing to waste processing, immobilization, packaging, burial, and dis- 
posal. However, commercial waste activities are addressed in a sep- 
arate EDP and are considered in this EDP to the extent that such 
activities are common to the Defense Waste Management Program. 
This plan does not address mining and milling tails, transportation 
of wastes, decommissioning and decontamination (D and D) pro- 
grams or safeguards, security, and profliferation aspects. 


3526 (DP—80-157-2) a quarterly technical 
report long-term high-level waste technology. Cornman, W.R. 
(comp.). (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA), Savannah River Lab.). Oct 1980. Contract ACO09- 
76SRO00001. 105p. NTIS, PC A06/MF AO1. 
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This report summarizes work performed at participating sites 
to immobilize high-level wastes from the chemical reprocessing of 
nuclear reactor fuels. The work is reported under the following 
headings: program management and support, waste preparation (re- 
trieval, separation and concentration), waste fixation (in glass, con- 
crete, cermet, tailored ceramics, pellets, metal), process and equip- 
ment development, and final handling. (DLC) 


3527 (HEDL-TME—80-74) Acid digestion of organic 
liquids. Partridge, J.A.; Bosuego, G.P. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Oct 1980. 
Contract AC14-76FF02170. 50p. NTIS, PC A03/MF AO1. 

Laboratory studies on the destruction of liquid organic 
wastes by acid digestion are discussed. A variety of liquid waste 
types was tested, including those encountered in the nuclear indus- 
try as well as some organic liquids representative of non-nuclear in- 
dustrial wastes. The liquids tested were vacuum pump oil, tri-n- 
butyl phosphate (TBP), normal paraffin hydrocarbon solvent 
(NPH), a mixture of 30 vol% TBP in NPH, carbon tetrachloride 
(CCl), trichloroethane, toluene, hexone (methyl isobutyl ketone), a 
mixture of hexone and NPH, polychlorobiphenyl (PCB), isopro- 
panol, normal-decane, and two waste organic solutions from Han- 
ford radioactive waste tanks. The tests demonstrated that several 
types of organic liquids can be destroyed by the acid digestion 
process. 8 figures, 19 tables. 


3528 (LA-UR—80-3356) Current status of crushed rock 
and whole rock column studies. Vine, E.N.; Daniels, W.R.; 
Rundberg, R.S.; Thompson, J.L. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 12p. 
(CONF- 8010130—1). NTIS, PC A02/MF AOl1. 

From Waste-Rock Interactions Technology annual informa- 
tion meeting; Seattle, WA, USA (13 Oct 1980). 

Measurements on a large number of crushed rock columns 
of tuff, granite, and argillite are discussed. The isotopes **Sr, *7Cs, 
33Ba, Ce, ?Eu, /sup 95m/Tc, and **°U were used. Flow rates 
were varied from ~ 30 to ~ 30000 m/y. Other parameters studied 
include isotope concentration and atmosphere. The sorption ratios 
calculated were compared with batch sorption ratios on the same 
samples. Methods of studying the movement of radionuclides 
through whole rock cores are described. The problems associated 
with sealing the cores to prevent leaking along the exterior surface 
and one possible solution are discussed. The strontium sorption 
ratio obtained by elution of one solid tuff core is compared with 
the batch and crushed rock column sorption ratios. 


3529 (LA-UR—80-3357) Current status of laboratory 
sorption studies. Vine, E.N.; Wolfsberg, K.; Bayhurst, B.P.; 
Daniels, W.R.; DeVilliers, S.J.; Erdal, B.R.; Lawrence, F.O. 
(Los Alamos Scientific Lab., NM (USA)). 1980. Contract 
W-7405-ENG-36. 12p. (CONF-8010130—3). NTIS, PC 
A02/MF AO1. 

From Waste-Rock Interactions Technology annual informa- 
tion meeting; Seattle, WA, USA (13 Oct 1980). 

LASL batch sorption methodology was used to obtain data 
on granite, argillite, and tuff samples. Effects of solution-to-solid 
ratio, isotope concentration, atmosphere, and mineralogy were in- 
vestigated for the elements strontium, cesium, barium, cerium, euro- 
pium, technetium, uranium, plutonium, and americium. A circulat- 
ing system was used in making sorption measurements for compari- 
son with conventional batch techniques. The mineralogy of several 
tuff, granite, and argillite samples was studied and compared with 
sorption ratios. A significant correlation between sorption of stron- 
tium, cesium, and barium and major rock phases was observed. 


3530 (PNL-—3000-6) Nuclear waste management. Quar- 
terly progress report, April-June 1980. Platt, A.M.; Powell, 
J.A. (comps.). (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1980. Contract AC06-76RL01830. 153p. 
NTIS, PC A08/MF AOl1. 

The status of the following programs is reported: high-level 
waste immobilization; alternative waste forms; Nuclear Waste Ma- 
terials Characterization Center; TRU waste immobilization; TRU 
waste decontamination; krypton solidification; thermal outgassing; 
iodine-129 fixation; monitoring and physical characterization of un- 
saturated zone transport; well-logging instrumentation development; 
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mobility of organic complexes of fission products in soils; waste 
management system studies; waste management safety studies; as- 
sessment of effectiveness of geologic isolation systems; waste/rock 
interactions technology; systems study on engineered barriers; crite- 
ria for defining waste isolation; spent fuel and fuel pool component 
integrity program; analysis of spent fuel policy implementation; as- 
phalt emulsion sealing of uranium tailings; application of long-term 
chemical biobarriers for uranium tailings; and development of back- 
fill material. 


3531 (PNL—3387) Design and performance of a 100- 
kg/h, direct calcine-fed electric-melter system for nuclear- 
waste vitrification. Dierks, R.D. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Nov 1980. Contract AC06- 
76RL01830. 70p. NTIS, PC A04/MF AO1 

This report describes the physical characteristics of a ceram- 
ic-lined, joule-heated glass melter that is directly connected to the 
discharge of a spray calciner and is currently being used to study 
the vitrification of simulated nuclear-waste slurries. Melter perform- 
ance characteristics and subsequent design improvements are de- 
scribed. The melter contains 0.24 m° of glass with a glass surface 
area of 0.76 m2, and is heated by the flow of an alternating current 
(ranging from 600 to 1200 amps) between two Inconel-690 slab- 
type electrodes immersed in the glass at either end of the melter 
tank. The melter was maintained at operating temperature (900 to 
1260°C) for 15 months, and produced 62.000 kg of glass. The maxi- 
mum sustained operating period was 122 h, during which glass was 
produced at the rate of 70 kg/h. 


3532 (PNL-SA—8188) riage of a remote labora- 
tory-scale waste treatment facility. Knox, C.A.; Hanson, 
M.S. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1980. Contract AC06-76RL01830. 21p. 
(CONF-800607—90). NTIS, PC A02/MF AOl1. 

From American Nuclear Society annual meeting; Las Vegas, 
NV, USA (8 Jun 1980). 

A waste treatment facility, designed on the basis of a fee- 
drate of 1 1/hr of concentrated waste to a spray calciner, has been 
installed in a radiochemical hot cell at Pacific Northwest Labora- 
tory. The facility includes three modules: feed preparation (storage 
tanks, evaporator, condenser), waste solidification (a spray calciner 
and in-can melter), and effluent control (venturi scrubber, cyclone 
separator, fission product adsorbers, nitrogen oxides destructor, 
iodine adsorber, HEPA filter, and packed scrubber). The system is 
flexible. The spray calciner and in-can melter can be easily re- 
moved and replaced by alternative solidification systems, and the 
effluent control system can be operated in many different se- 
quences. Other components can be easily added to the effluent 
system for tests. Two effluent control flowsheets, designed to simu- 
late those in defense waste and commercial waste processing plants, 
will be evaluated during the first radioactive runs. Most operational 
data from the system are remotely recorded continuously on strip- 
chart and multipoint recorders. Data on equipment operating pa- 
rameters and upset conditions will be used to help maximize data 
on effluents, effluent decontamination factors and product quality. 
Five laboratory, pilot- and full-scale radioactive and nonradioactive 
waste solidification systems have already been operated at PNL. 
Experience with these systems demonstrated a need for additional 
radioactive work. Thus, the Remote Laboratory-Scale Waste Treat- 
ment Facility was developed. Operations completed with the other 
systems have indicated that scaling factors related to equipment size 
will not be a major consideration in the interpretation and usage of 
results from this equipment. These results can be used to provide 
guidance in developing full-scale radioactive waste treatment equip- 
ment. 


- (RFP—3043) Chemical systems engineering prog- 

ress report, June through December 1979. Erfurdt, PU. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). 25 Oct 1980. Contract AC04- 
76DP03533. 52p. NTIS, PC A04/MF AOI1. 

Progress is reported in: pilot plant (Pu recovery, waste incin- 
eration, soil decontamination), instrumentation and statistical sys- 
tems (radiometric analysis, process control, security), and compo- 
nent development (weapons, coatings, materials, packaging). (DLC) 
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3534 (RHO-BWI-SA—57) Commercial nuclear waste 

tory in basalt. Hardy, M.P.; Patricio, J.G.; Heley, 
W.H. Ay pito (J.F.T.) and hesmaiaten, Grand Junction, on 
(USA); Rockwell International Corp., Richland, 
(USA). Rockwell Hanford Operations). Jun 1980. Be 
AC06-77RL01030. 18p. (CONF-8006102—2). NTIS, PC 
A02/MF AOl. 

From Rockstore 80 conference; Stockholm, Sweden (23 Jun 
1980). 

The Basalt Waste Isolation Project (BWIP) is an ongoing re- 
search and engineering effort being conducted by Rockwell Han- 
ford Operations (Rockwell), which is under contract to the US De- 
partment of Energy. The objectives of this program are to assess 
the feasibility of and to provide the technology needed to design 
and construct a licensed commercial nuclear waste repository in the 
deep basalt formations underlying the Hanford Site. An extensive 
preconceptual design effort was undertaken during 1979 to develop 
a feasible concept that could serve as a reference design for both 
surface and underground facilities. The preconceptual design uti- 
lized existing technology to the greatest extent possible to offer a 
system design that could be utilized in establishing schedule and 
cost baseline data, recommend alternatives that require additional 
study, and develop basic design requirements that would allow evo- 
lution of the design process prior to the existence of legislated crite- 
ria. This paper provides a description of the concept developed for 
the subsurface aspects of this nuclear waste repository. 


3535 (RHO-LD—96) Basalt aquifer identification, cor- 
relation and sampling activities. History of Wells DB-8, DB- 
9, DB-10 and DB-11. Webster, C.T. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford 
ations). Jul 1979. Contract AC06-77RL01030. SOp. 

PC A03/MF AOl1. 

Research core wells have been completed to assist in the 
characterization of the groundwater regime of the upper confined 
aquifers found within the basalts of the Hanford Site. These wells 
were drilled on the Hanford Site for the Long-Term Transuranic 
Defense Waste Program. They were constructed to assure the De- 
partment of Energy that waste management operations will not 
provide an avenue for offsite migration of radionuclides. This 
second report details results of confined aquifer drilling activities. 
The purpose of this report is to document the drilling history of the 
wells by presenting as-built well construction diagrams and tables 
listing hole history data, coring records and bit records. Four wells 
were cored to a maximum depth of 1100 feet and water samples 
were taken from selected confined aquifers. Full depth was reached 
on all wells and core recovery was 94% of all formations drilled. 
Well DB-8 was abandoned after a well screen was destroyed while 
setting it in the well. Two wells, DB-9 and DB-10 were screened in 
the Mabton interbed and water was produced from this interval in 
both wells. Well DB-11 was used to explore for artesian water from 
the Priest Rapids flow unit on the western edge of the Hanford 
Site. The water was found at a depth of 1045 feet and now pro- 
duces makeup water for all Hanford drilling. 


3536 (RHO-SA—180) Use of borehole scintillator probe 
total-field gamma scans in radioactive waste investigations, 
Hanford Site, Washington. Fecht, K.R.; Last, G.V.; Price, 
W.H. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford rations). Nov 1980. Contract AC06- 
eta 20p. (CONF-801145—1). NTIS, PC A02/MF 

From Geological Society of America meeting; Atlanta, GA, 
USA (17 Nov 1980). 

Radioactive wastes have been stored in underground tanks 
or discharged to the unsaturated zone since the startup of Hanford 
chemical separation facilities in 1945. NaI (Tl) scintillator probe 
scans of ~ 1000 boreholes are routinely taken to measure the total- 
field gamma radiation intensity at waste storage and waste disposal 
sites. Conclusions are: (1) most radioactive contaminants are re- 
tained near the points of discharge; (2) downward redistribution es- 
sentially stops shortly after discharge has ceased; (3) radiation in- 
tensity decreases rapidly with depth due to selective sorption of ra- 
dionuclides on the sediments; and (4) radiation intensity beneath re- 
tired facilities decreases with time due to radionuclide decay. 
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3537 (SAND—80-0646) Water property lookup table 
(sanwat) for use with the two-phase computational code shaft. 
Sherman, M.P.; Eaton, R.R. (Sandia Labs., Albuquerque, 
NM (USA)). Oct 1980. Contract AC04-76DP00789. 20p. 
NTIS, PC A02/MF AOl. 

A lookup table for water thermodynamic and transport 
properties (SANWAT) has been constructed for use with the two- 
phase computational code, SHAFT. The table, which uses density 
and specific internal energy as independent variables, covers the 
liquid, two-phase, and vapor regions. The liquid properties of water 
are contained in a separate subtable in order to obtain high accura- 
cy for this nearly incompressible region that is frequently encoun- 
tered in studies of the characteristics of nuclear-waste repositories. 


3538 (SAND—80-0754) Proceedings of the fifth annual 
NEA-seabed working group meeting. Anderson, D.R. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). Sep 
1980. Contract AC04-76DP00789. 250p. (CONF-8003113— 
). NTIS, PC Al1/MF AO1. 

From 5. annual NEA-seabed working group meeting; Bris- 
tol, UK (3 Mar 1980). 

European Communities, the Federal Republic of Germany, 
France, Japan, Netherlands, Switzerland, the United Kingdom, and 
the United States on national policies and positions on seabed dis- 
posal are summarized. Task group reports on systems analysis, site 
assessment, canisters, waste forms, sediment and rocks, physical 
oceanography, and biology are presented. (DMC) 


3539 (UCRL—15210) Comparison of one-, two-, and 
three-dimensional models for mass transport of radionuclides. 
Prickett, T.A.; Voorhees, M.L.; Herzog, B.L. (Camp Dress- 
er and McKee, Inc., Champaign, IL (USA). Water Re- 
sources Div.). Feb 1980. Contract W-7405-ENG-48. 95p. 
NTIS, PC A05/MF AOl1. 

This technical memorandum compares one-, two-, and three- 
dimensional models for studying regional mass transport of radionu- 
clides in groundwater associated with deep repository disposal of 
high-level radioactive wastes. In addition, this report outlines the 
general conditions for which a one- or two-dimensional model 
could be used as an alternate to a three-dimensional model analysis. 
The investigation includes a review of analytical and numerical 
models in addition to consideration of such conditions as rock and 
fluid heterogeneity, anisotropy, boundary and initial conditions, and 
various geometric shapes of repository sources and sinks. Based 
upon current hydrologic practice, each review is taken separately 
and discussed to the extent that the researcher can match his prob- 
lem conditions with the minimum number of model dimensions nec- 
essary for an accurate solution. 


3540 (UCRL—15299) Transuranic waste form charac- 
terization and data base. Executive summary. (TERA Corp., 
Berkeley, CA (USA)). 30 Sep 1980. Contract W-7405-ENG- 
48. 15p. NTIS, PC A02/MF AOl. 

The Transuranic Waste Form Characterization and Data 
Base (Volume 1) provides a wide range of information from which 
a comprehensive data base can be established and from which 
standards and criteria can be developed for the present NRC waste 
management program. Supplementary information on each of the 
areas discussed in Volume | is presented in Appendices A through 
K (Volumes 2 and 3). The structure of the study (Volume 1) is out- 
lined and appendices of Volumes 2 and 3 correlate with each main 
section of the report. The Executive Summary reviews the sources, 
quantities, characteristics and treatment of transuranic wastes in the 
United States. Due to the variety of potential treatment processes 
for transuranic wastes, the end products for long-term storage may 
have corresponding variations in quantities and characteristics. 


3541 (UCRL—15299(Vol.1)) Transuranic contaminated 
waste form characterization and data base. McArthur, W.C.; 
Kniazewycz, B.G. (TERA Corp., Berkeley, CA (USA)). Jul 
my Contract W-7405-ENG-48. 190p. NTIS, PC A09/MF 
AOl. 


This report outlines the sources, quantities, characteristics 
and treatment of transuranic wastes in the United States. This docu- 
ment serves as part of the data base necessary to complete prepara- 
tion and initiate implementation of transuranic wastes, waste forms, 
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waste container and packaging standards and criteria suitable for in- 
clusion in the present NRC waste management program. No at- 
tempt is made to evaluate or analyze the suitability of one technol- 
ogy over another. Indeed, by the nature of this report, there is little 
critical evaluation or analysis of technologies because such analysis 
is only appropriate when evaluating a particular application or tran- 
suranic waste streams. Due to fiscal restriction, the data base is de- 
veloped from a myriad of technical sources and does not necessar- 
ily contain operating experience and the current status of all tech- 
nologies. Such an effort was beyond the scope of this report. 


3542 (UCRL—15299(Vol.2)) Transuranic contaminated 
waste form characterization and data base. Kniazewycz, 
B.G.; McArthur, W.C. (TERA Corp., Berkeley, CA 
(USA)). Jul 1980. Contract W-7405-ENG-48. 289p. NTIS, 
PC Al13/MF AOl. 

This volume contains appendices A to F. The properties of 
transuranium (TRU) radionuclides are described. Immobilization of 
TRU wastes by bituminization, urea-formaldehyde polymers, and 
cements is discussed. Research programs at DOE facilities engaged 
in TRU waste characterization and management studies are de- 
scribed. 


3543 Neutron absorbing article and method for manufac- 
ture thereof. Forsyth, P.F.; Mcmurtry, C.H.; Naum, R.G. 
(to Carborundum Co The). US Patent 4,218,622. 19 Aug 
1980. Filed date 17 Jan 1978. vp. 

A composite, neutron absorbing, coated article, suitable for 
installation in storage racks for spent nuclear fuel and for other 
neutron absorbing applications, includes a backing member, prefer- 
ably of flexible material such as woven fiberglass cloth, a synthetic 
organic polymeric coating or a plurality of such coatings on the 
backing member, preferably of cured phenolic resin, such as phenol 
formaldehyde or trimethylolphenol formaldehyde and boron car- 
bide particles held to the backing member by the cured coating or 
a plurality of such coatings. Also within the invention is a method 
for the manufacture of the neutron absorbing coated article and the 
use of such an article. In a preferred method the backing member is 
first coated on both sides thereof with a filling coating of thermo- 
settable liquid phenolic resin, which is then partially cured to solid 
state, one side of the backing member is then coated with a mixture 
of thermosettable liquid resin and finely divided boron carbide par- 
ticles and the resin is partially cured to solid state, the other side is 
coated with a similar mixture, larger boron carbide particles are ap- 
plied to it and the resin is partially cured to solid state, such side of 
the article is coated with thermosettable liquid phenolic resin, the 
resin is partially cured to solid state and such resin, including previ- 
ously applied partially cured resins, is cured to final cross-linked 
and permanently set form. 
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—_— ALSO TO CITATION(S) 3432, 3513, 3514, 3516, 3517, 3518, 4011, 
42 


3544 (RHO-LD—55) Assessment of the risks associated 
with continued storage of high-level waste in single-shell 
tanks at Hanford. Quinn, D.J.; McNamee, P.C.; Baca, R.G.; 
Wood, D.E. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group). May 1980. Contract 
AC06-77RL010130. 129p. NTIS, PC A07/MF AO1. 

The risks associated with continued future storage of high- 
level defense waste in single-shell tanks have been analyzed. The 
study considered the potential risks over the next few decades. The 
detailed analysis covered the first decade (1980 to 1990) to provide 
a specific time frame for computation. Decay of the nuclides re- 
duces the risk after the first decade, so the results represent an 
upper limit to the risk during any one of the next several decades. 
The risk methodology developed and described here includes iden- 
tifying the initiating events that may cause radioactive material to 
leave the tanks, tracing the possible transport of radioactive materi- 
al to leave the tanks, tracing the possible transport of radioactive 
material offsite with a quantitative systems model, and calculating 
the population exposure and resulting health effects. A sensitivity 
analysis identifies the key initiating events and exposure pathways, 
and shows the implications of uncertainties in the input and model 
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parameters. The results of the analysis show the possibility of one 
chance in 80,000 of a fatal cancer among the regional population 
from a decade of storage. The consequence distribution of the acci- 
dents is also presented. Individual risk is about one chance in 20 
billion of a fatal cancer from a decade of storage, compared to one 
chance in four of fatal cancer from other causes. Genetic risk is 
about one chance in 50,000 of one genetic defect in the regional 
population over several generations. Congenital abnormalities from 
other causes occur in about 6% of live births. The higher conse- 
quence range of the distribution shows that there is about one 
chance in 40 million of an accident resulting in one or more fatal 
cancers. The sensitivity of the results to various assumptions is 
shown. Of the accident sequences examined here, the event with 
highest risk is structural failure leading to dome collapse. 


3545 (SAND—80-1675) Nuclear criticality safety. Estes, 
B.F.; Colvin, M.J. (eds.). (Sandia National Labs., Albuquer- 
ue, NM (USA); EG and G, Inc., Albuquerque, NM 
SA)). 1980. Contract AC04-76DP00789. 440p. (CONF- 
800431—). NTIS, PC A19/MF AO. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

Twenty-nine papers are included. Six were previously ab- 
stracted; separate abstracts were prepared for the remaining 23 
papers. The conference covers historical perspectives, analysis, na- 
tional programs, storage and transport training, and standards. 


3546 (SAND—80-1675, pp 41-50) Nuclear Criticality 
Safety Division: 1968 to 1980. McBride, J.A. (E.R. Johnson 
Associates, Inc., Reston, VA). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The members of the Nuclear Criticality Safety Division have 
played a significant role in development of a safe nuclear power 
program. Of the accidental criticality incidents which have oc- 
curred, none has been shown to be the result of inadequate or erro- 
neous criticality safety analysis. The spent fuel storage problem re- 
mains an important one, and solutions now being considered in- 
clude the disassembly of spent fuel bundles with dense storage of 
individual rods in containers. The criticality specialists will be 
called upon to establish appropriate safety criteria for the accom- 
plishment of this. 


3547 (SAND—80-1675, pp 51-58) Perceptions of safety 
in the workplace. Voelz, G.L. (Los Alamos Scientific Lab., 
NM). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr om. 

The concept of safety in the workplace is changing. Safety 
First was a slogan generated at a time when life and limb were at 
significant risk in many industries. Now much more subtle effects, 
such as late health effects due to industrial exposure and trauma, 
including mental stress, have become a concern to the safety spe- 
cialists. Despite the changes in the concepts of safety today, the 
principles of safety in the workplace remain the same. They are 
management leadership, procedures, safe work conditions, safety 
training for supervisors and employees, medical surveillance, and 
careful accident reporting, investigation and record keeping. 


3548 (SAND—80-1675, pp 61-74) NRC interests and 
involvement in criticality data acquisition. Solberg, D.E.; 
Odegaarden, R.H. (Nuclear Regulatory Commission, Wash- 
ington, DC). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The organization of NRC's Office of Nuclear Regulatory 
Research included research on safeguards, fuel cycle, and environ- 
ment. One NRC tool for determining criticality safety is the 
SCALE (Standardized Computer Analyses for Licensing Evalua- 
tion) program. Criticality experiments sponsored by NRC at var- 
ious sites are described. 8 figures. (DLC) 


3549 (SAND—80-1675, pp 93-106) Comparison of dis- 
crete ordinates and Monte Carlo: capabilities and weaknesses. 
Gelbard, E.M. (Argonne National Lab., IL). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 





05 NUCLEAR FUELS 
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The two methods which are most often used to deal with 
the neutron transport equation are the S/sub N/ and the Monte 
Carlo methods. This paper describes these two methods, and dis- 
cusses the performance of each in criticality safety calculations. 
(DLC) 


3550 (SAND—80-1675, pp 119-132) Nuclear criticality 
safety in Canada. Shultz, K.R. 1980. 
From Nuclear criticality safety topical meeting; El Paso, 


TX, USA (8 Apr 1980). 
The approach taken to nuclear criticality safety in Canada 


has been influenced by the historical development of participants. 
The roles played by governmental agencies and private industry 
since the Atomic Energy Control Act was passed into Canadian 
Law in 1946 are outlined to set the scene for the current situation 
and directions that may be taken in the future. Nuclear criticality 
safety puts emphasis on the control of materials called special fis- 
sionable material in Canada. A brief account is given of the histori- 
cal development and philosophy underlying the existing regulations 
governing special fissionable material. Subsequent events have led 
to a change in emphasis in the regulatory process that has not yet 
been fully integrated into Canadian legislation and regulations. Cur- 
rent efforts towards further development of regulations governing 
the practice of nuclear criticality safety are described. 


3551 (SAND—80-1675, pp 133-140) Nuclear criticality 
safety in France. Lecorche, P.; Poullot, G. (CONF- 
800431—). 1980. 

In Nuclear criticality safety. 

The first critical meiee called ALECTO, was located in 


the homogeneous reactor PROSERPINE. The MORET-APOLLO 
code was tested on numerous critical experiments. Main concerns 
are with criticality safety problems in LWR fuel element manufac- 
turing plants and in FBR fuel reprocessing plants. (DLC) 


3552 (SAND—80-1675, pp 141- sa Criticality safety 
in the Federal Republic of Germany. H.; Thomas, W. 
(Gesellschaft fuer Reaktorsicherheit ors mbH, Garching, 
Germany). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

Criticality safety is of concern in processing, handling and 
storage of nuclear fuel outside reactors. Considerable experience 
has been gained in this area in the last twenty years. No criticality 
safety problems can be performed by applying a great variety of 
simple or sophisticated computation techniques. Calculated critical- 
ity data have been collected and issued in a handbook. A review is 
given of criticality safety philosophy, common practice in safety 
design, application of limitations and standards and accident analy- 
sis. As recent developments efforts have been made to investigate 
concrete reflection, the possible use of gadolinium as homogeneous 
poison, the suitability of hafnium as neutron absorber and nondes- 
tructive in-line measurement of fissile content concentrations. Re- 
cently a critical safe design has been established for a cast-iron cask 
for dry storage of spent fuel elements taking account of accidental 
moderation of the fuel. 8 figures. 


3553 (SAND—80-1675, pp 167-172) Activities and 
practices relevant to criticality safety: the United Kingdom. 
Chatburn, G. (British Nuclear Fuels Ltd., Windscale, Eng- 
land); Evans, M.C.; Clemson, P. 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The government control and regulations of criticality safety 
in the United Kingdom is discussed. The practices of British Nucle- 
ar Fuels Limited are outlined as an example of United Kingdom 
regulatory practices in nuclear criticality safety, and a resume is 
given of the activities in this aspect of safety. (DLC) 


3554 (SAND—80-1675, pp 173-201) Recent research 
and development activities on nuclear criticality safety in 
Japan. Kobayashi, I. (Japan Atomic 5 Research Inst., 
Tokai, Ibaraki); Katsuragi, S.; Kiyose, R. 1980. 

From Nuclear criticality. safety topical meeting; El Paso, 


TX, a (8A pr 1980). 
Research and development activities on nuclear fuel cycle 


processes have recently been remarkably advanced in Japan. A 
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pilot plant of uranium enrichment using centrifuge process has been 
built and started at Ningyotoge. The PNC reprocessing plant at 
Tokai, with completion of the works for replacement of the acid 
recovering evaporator, is ready for resumed operation soon. A plu- 
tonium conversion facility using a proliferation-resistant process to 
be connected to the main reprocessing plant has been designed. 
Frequency of transportation of spent fuels has also increased, and a 
number of transportation containers have been designed, safety re- 
viewed, built and used. A research facility, called CPF (Chemical 
Process Facility), to be used for researchers on reprocessing tech- 
nology of FBR fuels, as well as on solidification processes of high- 
level liquid wastes from the PNC reprocessing plant, has been built. 
Plutonium fuels for JOYO and MONJU, as well as for FUGEN, 
are being fabricated. Four private plants, with total capacity of 
about 1000 tons, U/y of LWR fuels, are in operation. A new pri- 
vate company, called Japan Nuclear Fuel Service Co., has been es- 
tablished. 


3555 (SAND—80-1675, pp 301-316) Accident conse- 
quences and emergency planning. Pryor, W.A. (Dept. of 
Energy, Oak Ridge, TN). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

In the US, the National Safety Council has a standardized 
course to minimize auto accidents called defensive driving. Its 
premise is to avoid accidents, but if an accident is unavoidable, the 
losses should be minimized. In the discipline of nuclear criticality 
safety, we also design and operate to avoid accidents, but we also 
minimize our losses by having a workable emergency plan when 
and if needed. 8 figures, 3 tables. 


3556 (SAND—80-1675, pp 317-321) Administrative 
practices for criticality safety. Smith, D.R. (Los Alamos Sci- 
entific Lab., NM). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

Safety programs of three DOE contractors are reviewed 
with primary emphasis on nuclear criticality control. While differ- 
ences in organization and approach appear to be large, the impor- 
tant fundamental objectives are being met by each contractor. 


3557 (SAND—80-1675, pp 322-325) Education in nu- 
clear criticality safety. Knief, R.A. (Univ. of New Mexico, 
Albuquerque). 1980. 

From Nuclear criticality safety topical meeting; El] Paso, 
TX, USA (8 Apr 1980). 

The activities of University of New Mexico in nuclear criti- 
cality safety, include on-campus and continuing education pro- 
grams. (DLC) 


3558 (SAND—80-1675, pp 327-341) Training for criti- 
cality safety in an enriched uranium processing facility. Bark- 
man, J.R. (Oak Ridge Y-12 Plant, TN). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The criticality safety training program is a continuous pro- 
gram that requires updating as programs and equipment changes 
occur. Some of the major components for an operational criticality 
safety program are reviewed: geometric design of equipment, ac- 
cepting primary responsibility for criticality safety, material control, 
operating procedures, emergency procedures, continuing training 
programs, staff assistance, and random surveys. In addition to these 
training efforts, it is important to recognize that complacency can 
occur and timely motivation is desirable as a preventative measure. 


3559 (SAND—80-1675, pp 361-364) Current criticality 
— standards: a request for an evaluation. Callihan, D. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The establishment of the American National Standards Insti- 
tute (ANSI) and of its Reactor Safety board is reviewed. The ques- 
tion is raised, has all the effort put into the nuclear standards been 
worth it. (DLC) 
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3560 (SAND—80-1675, pp 365-372) Current nuclear 
criticality safety standards and future needs. McLendon, J.D. 
(Oak Ridge Y-12 Plant, TN). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

Criticality safety depends on technical specifications of flaw- 
less quality and good, reliable practices. The basis of the criticality 
safety standards is ANS-8.1. Classification of the standards is given. 
(DLC) 


3561 (SAND—80-1675, pp 383-417) Technical bases for 
criticality safety standards. Clayton, E.D. (Battelle Pacific 
Northwest Labs., Richland, WA). 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

An American National Standard implies a consensus of those 
substantially concerned with its scope and provisions. The technical 
basis, or foundation, on which the consensus rests, must in turn, be 
firmly established and documented for public review. The technical 
bases are discussed and reviewed of several standards in different 
stages of completion and acceptance: ANSI/ANS-8.12, 1978, Nu- 
clear Criticality Control and Safety of Homogeneous Plutonium - 
Uranium Mixtures Outside Reactors (Approved July 17, 1978); 
ANS-815, Nuclear Criticality Control of Special Actinide Elements 
(Draft No. 5 of newly proposed standard); ANS-8.14, Use of Solu- 
tions of Neutron Absorbers for Criticality Control (Draft No. 4 of 
newly proposed standard); ANS-8.5 (Revision of N16.4, 1971), Use 
of Borosilicate-Glass Raschig Rings as a Neutron Absorber in Solu- 
tions of Fissile Material (Draft No. 5 as a result of prescribed five- 
year review and update of old standard). In each of the preceding, 
the newly proposed (or revised) limits are based on the extension of 
experimental data via well established calculations, or by means of 
independent calculations with adequate margins for uncertainties. 
The four cases serve to illustrate the insight of the work group 
members in the establishment of the technical bases for the limits 
and the level of activity required on their part in the preparation of 
ANSI Standards. A time span of from four up to seven years has 
not been uncommon for the preparation, review, and acceptance of 
an ANSI Standard. 8 figures. 7 tables. 


3562 (RFP—3151) Compatibility of HEPA filter mate- 
rials with harsh environments. Brassell, G.W.; Hilbig, J.G. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). [nd]. Contract AC04-76DP03533. 9p. NTIS, 
PC A02/MF AOl1. 

Polyurethane foam becomes nitrated when exposed to a 
nitric acid environment, resulting in poor thermal stability and ca- 
pable of an exothermic reaction at 101 to 135°C. Since this material 
is also stoichiometry sensitive, it should be eliminated from all 
HEPA filters exposed to any type of acidic environment and/or 
temperature excursions in excess of 100°C. 


0550 Regulations 


3563 (DOE/DP—0001-6) Semi-annual report on strate- 
gic special nuclear material inventory differences. (Depart- 
ment of Energy, Washington, DC (USA)). Jul 1980. 26p. 
NTIS, PC A03/MF AOl1. 

This sixth periodic semiannual report of Inventory Differ- 
ences (ID) covers the last six months of fiscal year 1979 (April 1, 
1979 through September 30, 1979) for the Department of Energy 
(DOE) and DOE contractor facilities possessing significant quanti- 
ties of strategic special nuclear material (SSNM). Strategic special 
nuclear material is plutonium or uranium-233 or uranium-235 in ma- 
terial whose uranium-235 content is 20% or greater (known as 
highly enriched uranium). A significant quantity is either 2 kilo- 
grams of plutonium or uranium-233 or 5 kilograms of uranium-235 
in highly enriched uranium or the appropriate weighted combina- 
tion. 


3564 (DOE/OR/20769—T1) New Jersey state informa- 
tion handbook: Formerly Utilized Sites Remedial Action Pro- 
gram. (Politech Corp., Washington, DC (USA)). 31 Oct 
1980. Contract AC05-800R20769. 212p. NTIS, PC Al0/MF 
AOl. 


05 NUCLEAR FUELS 
0550 Regulations 


Under the implied authority of the Atomic Energy Act of 
1954, as amended, radiological surveys and research work has been 
conducted to determine radiological conditions at former MED/ 
AEC sites. As of this time, 31 sites in 13 states have been identified 
that require or may require remedial action. This volume is one of 
a series produced under contract with DOE, Office of Nuclear 
Waste Management, by POLITECH CORPORATION to develop 
a legislative and regulatory data base to assist the FUSRAP man- 
agement in addressing the institutional and socioeconomic issues in- 
volved in carrying out the Remedial Action Program. This Infor- 
mation Handbook series contains information about all relevant 
government agencies at the Federal and state levels, the pertinent 
programs they administer, each affected state legislature, and cur- 
rent Federal and state legislative and regulatory initiatives. This 
volume is a compilation of information about the state of New 
Jersey. It contains: a description of the state executive branch struc- 
ture; a summary of relevant state statutes and regulations; a descrip- 
tion of the structure of the state legislature, identification of the of- 
ficers and committee chairmen, and a summary of recent relevant 
legislative action; and the full text of relevant statutes and regula- 
tions. The loose-leaf format used in these volumes will allow the 
material to be updated periodically as the Remedial Action Pro- 
gram progresses. 


3565 (NUREG/CR—0976) User's guide to interactive 
fesem. Sasser, D.W.; Barker, B.E. (Sandia Labs., Albuquer- 
que, NM (USA)). Apr 1980. 91p. NTIS, PC A05/MF AOl1. 

An interactive version of the Forcible Entry Safeguards Ef- 
fectiveness Model (FESEM) used in the evaluation and design of 
fixed-site security systems is described. Input requirements and 
output options for Interactive FESEM are presented, an illustrative 
applications of the model to a hypothetical facility are given. Inter- 
active FESEM allows the user to enter and/or alter data and to 
control the model output from an interactive computer terminal 
prior to, and after, execution of the program. No input from the 
terminal is possible during the program execution. 


3566 (PB—80-170954) Approach to the assessment of 
safeguards system effectiveness. Final report. Kendrick, H.; 
Howard, E.; Lofgren, E.; Mazur, M.; Rundquist, D. (Sci- 
ence Applications, Inc., McLean, VA (USA)). Jan 1976. 
191p. NTIS, PC A09/MF AOl1. 

The subject of this report is the development of techniques 
for the quantitative evaluation of nuclear materials safeguards sys- 
tems. Probabilistic methods have been applied to quantifications of 
security. The quantitative assessment of safeguards system effective- 
ness has required development of measures of effectiveness, detailed 
descriptions of adversary action sequences, generation of data about 
protective mechanisms, development of analysis techniques, and 
threat definition. Quantifications were accomplished with the aid of 
event trees and fault trees to identify the adversary action se- 
quences and protective mechanisms. The quantification capability 
implements a potential for developing security design criteria and 
performance criteria, provides a relative measure of sensitivity for 
the operational or cost effectiveness compromises that are inevita- 
ble in the design or evaluation of any security system, and could be 
utilized as a training aid for security forces, and, with development, 
could aid an operating system in identifying attack. 


3567 (PB—80-809700) Nuclear materials safeguards. 
1978 (citations from the NTIS Data Base). Report for 1978. 
Carrigan, B. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1980. 183p. NTIS PC NO1/ 
MF NO1. 

Citations cover the methods of safeguarding nuclear materi- 
als through effective management, accountability, nondestructive 
assays, instrumentation, and automated continuous inventory sys- 
tems. Problem areas and recommendations for improving the man- 
agement of nuclear materials are included. (This updated bibliogra- 
phy contains 176 abstracts, none of which are new entries to the 
previous edition.) 


3568 (PB—80-809718) Nuclear materials safeguards. 
1979-March 1980 (citations from the NTIS Data Base). 
Report for 1979-Mar 80. Carrigan, B. (National Technical 
Information Service, Springfield, VA (USA)). Apr 1980. 
121p. NTIS PC NO1/MF NO1. 





Citations cover the methods of safeguarding nuclear materi- 
als through effective management, accountability, nondestructive 
assays, instrumentation, and automated continuous inventory sys- 
tems. Problem areas and recommendations for improving the man- 
agement of nuclear materials are included. (This updated bibliogra- 
phy contains 114 abstracts, 60 of which are new entries to the pre- 
vious edition.) 


06 FUSION FUELS 
0602 Processing 


3569 (UCRL—50021-79(Vol.2)) Laser program annual 
report, 1979. Coleman, L.W.; Strack, J.R. (eds.). (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Mar 1980. Contract W-7405-ENG-48. 33lp. NTIS, 
PC A15/MF AOl. 

This volume contains four sections that covers the areas of 
target design, target fabrication, diagnostics, and experiments. Sec- 
tion 3 reports on target design activities, plasma theory and simula- 
tion, code development, and atomic theory. Section 4 presents the 
accomplishments of the target fabrication group, and Section 5 pre- 
sents results of diagnostic developments and applications for the 
year. The results of laser-target experiments are presented. (MOW) 


3570 Relative responses of CsI and Au photocathodes to 
70-psec, 500-eV x-ray pulses. Stradling, G.L.; Medecki, H.; 
Kauffman, R.L.; Attwood, D.T.; Henke, B.L. (Naval Re- 
search Laboratory, Washington, D. C. 20375). Appl. Phys. 
Lett.; 37: No. 9, 782-784(1 Nov 1980). 

We present results of a laser Doppler-shift technique which 
gives the velocity profiles of ablatively accelerated targets. Meas- 
urements of the effects of laser beam nonuniformity on the target 
acceleration are presented and interpreted in the context of laser 
pellet fusion. 


0609 Environmental Aspects 


REFER ALSO TO CITATION(S) 4239 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


3571 Low temperature ion source for calutrons. Veach, 
A.M.; Bell, W.A. Jr.; Howell, G.D. Jr. (to Dept. of 
Energy). US Patent Application 083,507. 10 Oct 1979. 12p. 

A new ion source assembly for calutrons has been provided 
for the efficient separation of elements having high vapor pressures. 
The strategic location of cooling pads and improved insulation per- 
mits operation of the source at lower temperatures. A vapor valve 
constructed of graphite and located in a constantly increasing tem- 
perature gradient provides reliable control of the vapor flow from 
the charge bottle to the arc chamber. A pronounced saving in calu- 
tron operating time and equipment maintenance has been achieved 
with the use of the present ion source. 


08 HYDROGEN 
0801 Production 
REFER ALSO TO CITATION(S) 3780 


3572 (UCRL—84285) Process aspects of hydrogen pro- 
duction using the Tandem Mirror Reactor. Galloway, T.R. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 8 Oct 1980. Contract W-7405-ENG-48. 10p. 
(CONF-801011—60). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 
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An SOs; decomposer design is presented which provides the 
necessary production of SO2 + O2 for the thermochemical produc- 
tion of Hz using the thermal heat from the blanket of a Tandem 
Mirror Fusion Reactor. The decomposer is a catalytic, fluidized 
bed reactor operating at 1050°K that contains internal heat ex- 
changer tubes to provide the heat for the highly endothermic SO; 
decomposition reactor. The conversion per pass is around 55% 
using either CuO or platinum-based catalysts. We examine the 
impact on the design of varying the temperature 100°C higher or 
lower than 1050°K and we also look at both liquid sodium and 
helium as the heat transfer medium to carry the heat from the 
TMR to the decomposer. To drive a Hz plant with 15 x 10° sm*/d 
there would be around 7 decomposers, 10 m in height and 6 m in 
diameter, made of Incoloy-800H at $24/kg at a total capital cost of 
around $50 million - which translates to about 12 cents/GJ of He 
produced with conventional economics. Helium-driven units would 
approximately double the cost in trade for the additional safety iso- 
lation. 


3573 Cryogenic process for separating synthesis gas . 
Shenoy, T.A. (to Union Carbide — US Patent 
4,217,759. 19 Aug 1980. Filed date 28 Mar 1979. vp. 

A cryogenic separation of a feed gas mixture comprising hy- 
drogen , carbon monoxide and methane by partial condensation, in 
which the feed gas is partially cooled and condensed, then separat- 
ed to form first gas and liquid fractions, the latter is separated into 
carbon monoxide product gas and methane product gas, and the 
first gas fraction is further cooled for additional partial condensa- 
tion and separated into a hydrogen enriched gas fraction and a 
second carbon monoxide rich liquid. 


3574 Rare earth-containing alloys and method for purifi- 
cation of hydrogen gas therewith . Hagiwara, Z.; Matsui, S.; 
Sakaguchi, S.; Yamanaka, Y. (to Osaka Oxygen Industries 
Ltd (Japan); Shinetsu Chemical Co (Japan)). US Patent 
4,215,008. 29 Jul 1980. Priority date 26 May 1975, Japan, 
vp. 

A method for purifying impure hydrogen gas comprising (A) 
introducing a powder composed of an alloy with the composition 
expressed by the formula E(M/sub 1-x/1M/sub x?/)Z where R is a 
rare earth metal, m1 is a metal selected from the group consisting 
of nickel and cobalt, M? is a metal selected from the group consist- 
ing of iron, copper and chromium, x is 0 or a positive number not 
exceeding 0.5 and Z is a positive number from 2 to 9, both inclu- 
sive, said powder having a particle size distribution ranging from 20 
to 325 mesh by Tyler standard; (B) heating the alloy powder at a 
temperature from 100° to 250°C in a vacuum or at a temperature 
from 90° to 250°C in an atmosphere of hydrogen gas; (C) introduc- 
ing hydrogen gas into the vessel containing the alloy powder to a 
pressure from 10 to 50 kg/cm*g; (D) evacuating or heating the 
vessel; (E) introducing a quantity of impure hydrogen into the 
vessel to a hydrogen partial pressure of from 1 to 30 kg/cm?g; (F) 
purging the vessel of the impure hydrogen gas be means of a high 
purity hydrogen gas; and (G) evacuating or heating the vessel so 
that hydrogen absorbed in the alloy is released and recovered as 
purified hydrogen gas. 


0803 Transport 


3575 (CONF-801055—5) Study of the behavior of gas 
distribution equipment in hydrogen service: Phase II. Jasion- 
owski, W.J.; Huang, H.D. (Institute of Gas Technology, 
Chicago, IL (USA)y 1980. Contract NAS-7-100-955447. 6p. 
NTIS, PC A02/MF AOl1. 

From 5. annual thermal storage meeting; McLean, VA, USA 


(10 Oct 1980). F a 
To study the characteristics of gas distribution pipe in hy- 


drogen service, a series of test loops and experiments were de- 
signed. In experiments with three types of commercially available 
polyethylene natural gas piping, hydrogen permeation was found to 
be 4 to 6 times greater than methane permeation. Ring tensile tests 
showed no significant difference in apparent strength of exposed 
and as-received pipe samples, although the exposed specimens show 
greater elongation after testing to failure. Leakage experiments with 
methane-hydrogen blends showed no selective leakage of hydrogen 
via Poiseuille, turbulent, or orifice flow through leaks. Leak rates 
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increased with increasing pressure and decreasing specific gravity. 
Analyzing these results along A.G.A. data, the investigators con- 
cluded that 13.7 x 10° SCF of natural gas could be lost annually in 
the US by permeation; if hydrogen were distributed, the compara- 
ble loss would be 67.4 x 10® SCF. Similarly, a total conversion 
from natural gas to hydrogen would produce an increase in unac- 
counted-for gas loss from 236 x 10° SCF to 693 x 10° SCF annual- 
ly. This conclusion is based on the worst-case assumption that all 
unaccounted-for gas loss is leakage. 


0808 Properties 


3576 Homogeneous catalysts for utilization of synthesis 
gas as a reducing agent. Cole, T.; Ramage, R.; Cann, K.; 
Pettit, R. (Univ. of Texas, Austin). J. Am. Chem. Soc.; 102: 
No. 19, 6182-6184(10 Sep 1980). 

The development of a homogeneous catalyst system which, 
for certain reactions, allows for the direct utilization of synthesis 
gas as the reducing agent is reported here. Furthermore, the reduc- 
tions can proceed with each component (CO and Hz) in proportion 
to their initial partial pressures, thus allowing for the direct utiliza- 
tion of any composition of synthesis gas. The reactions studied are 
electron-transfer type reductions typified by the reduction of ni- 
troarenes to aminoarenes, and the catalysts employed are metal car- 
bonyls used in conjunction with a base. In the catalytic cycle, it is 
presumably the anionic metal hydride (MH™ ) which is the principal 
electron-donating species; with Hz alone as the reducing agent, 
MH_7 is produced by oxidative addition of Hz to the metal carbonyl 
species M followed by removal of a proton with the base, whereas 
when CO is used, MH™ is formed by basic attack on the metal car- 
bonyl (M-CO) in the aqueous medium followed by loss of CO2. A 
1:1 mixture of CO and He with Ir(CO)i2 and Rhe(CO)is as cata- 
lysts utilized both paths simultaneously. Reduction of nitrobenzene 
to aniline occurred with utilization of both the CO and Hz compo- 
nents. The effect of temperature was investigated for these systems 
and the data are listed. The utilization of the Co and Hz are indicat- 
ed as the selectivity ratio. A selectivity ratio of less than unity indi- 
cates a preference for utilization of CO while that of unity indicates 
utilization of CO and He at the same ratio as their initial partial 
pressures. The conclusion is that any composition of synthesis gas 
could be used for these reductions and that the reduction will pro- 
ceed, at 137°C, such that the Hz and CO will be consumed at a 
constant ratio given by their initial relative concentrations. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 3326, 3357, 3573, 3599, 3682 


3577 (BNL—28576) Carbon monoxide: resource of the 
future. Sapienza, R.S.; Slegeir, W.A.R.; Goldberg, R.I.; Eas- 
terling, B. (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CH00016. 9p. (CONF-801142—1). 
NTIS, PC A02/MF AO1. 

From 3. international coal utilization exhibition and confer- 
ence; Houston, TX, USA (18 Nov 1980). 

Opinions and ideas under study by the Catalysis Group at 
Brookhaven National Laboratory (BNL) on the effective produc- 
tion and use of carbon monoxide and synthesis gas are described. 
The use of carbon monoxide is important for the successful intro- 
duction of coal for fuel production and for the petrochemical indus- 
try. The kinetics of fast producer reactions and slow producer reac- 
tions are described. (DMC) 


3578 (DOE/ET/13334—T1) Investigation of the com- 
bustion characteristics of fuel droplet arrays. Final technical 
report. Sangiovanni, J.J. (United Technologies Research 
Center, East Hartford, CT (USA)). Jun 1980. Contract 
AC22-78ET 13334. 72p. NTIS, PC A04/MF AOl1. 

The program was directed at establishing the nature and 
extent of droplet/droplet interaction and the multicomponent 
nature of real fuels on the ignition and combustion characteristics 


09 OTHER SYNTHETIC AND NATURAL FUELS 
0902 Alcohol Fuels 


of spray flames. A unique free-droplet combustion experiment pro- 
vided the present investigation with a well-controlled simulation of 
spray combustion. Various theoretical models were used. Experi- 
mental observations indicate that ignition delay times increase 
sharply by about three-fold when droplet spacings are reduced to 
less than five droplet diameters. Results of theoretical predictions 
indicate that as droplet spacing is made smaller, the effect of dro- 
plet/droplet interaction on ignition delay becomes increasingly 
more pronounced for small droplets, low gas phase temperatures, 
and fuels of low volatility. Although this result suggests that igni- 
tion of heavy grades of alternative liquid fuels will be inhibited in 
dense sprays, other theoretical and experimental results indicate 
that the addition of a small quantity of a volatile component to a 
heavy fuel shortens ignition times substantially. Observed burning 
times show a gradual, but substantial, increase as a result of dro- 
plet/droplet interaction; as droplet spacing is decreased from 40 to 
5 diameters, burning times increase by about 60%. A compilation of 
data for an extensive range of experimental parameters show uni- 
versally that the amount by which droplet/d.oplet interaction in- 
creases burning times depends only on droplet spacing and not on 
the fuel type or the ambient conditions. Burning times of multicom- 
ponent fuel droplets are found to be weighted heavily toward the 
burning time for the least volatile component. Theoretical predic- 
tions demonstrate that this independence of burning times on the 
initial fuel mixture proportions can be ascribed to liquid phase mass 
diffusion limitations. 


3579 Catalytic hydroreforming process. Le P.; Martino, 
G.; Miquel, J. (to Francaise Des Produits Pour Catalyste 
(France)). US Patent 4,214,980. 29 Jul 1980. Priority date 9 
Dec 1976, France, vp. 

A process is described for reforming hydrocarbons or pro- 
ducing aromatic hydrocarbons at a temperature from 510° to 600°C 
under a pressure from 1 to 18 kg/cm’, at an hourly space velocity 
of from 1 to 10 volumes of liquid charge per volume of catalyst. 
The molar ratio hydrogen/hydrocarbon is from 5 to 20. The proc- 
ess is conducted in the presence of a catalyst comprising an alumina 
carrier and, expressed by weight with respect to alumina: (A) from 
0.05 to 0.6% of platinum, (B) from 0.01 to 2% of rhenium, (C) 
from 0.05 to 3% of thallium or indium, and (D) from 0.1 to 10% of 
halogen. 


3580 Upgrading landfill gas to pipeline specifications. 
Collins, R.H. III. Signal Hill, CA; Reserve Synthetic Fuels, 
Inc. (1978). 17p. (CONF-781112—13). 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

The impact of landfilling with refuse is briefly discussed. 
The history of Reserve's activities in recovering and purifying land- 
fill gas is reviewed, and the case history of the Palos Verdes Plant, 
the world’s first to recover and purify landfill gas, is examined in 
detail. 


0902 Alcohol Fuels 


3581 Process for making methanol . Jackson, R.G-.; 
Tillman, R.M. (to Conoco Inc). US Patent 4,218,389. 19 
Aug 1980. Filed date 28 Jan 1977. vp. 

A process is described for producing methanol from air- 
blown gasified coal. A feed gas stream obtained by the coal gasifi- 
cation step is combined with a recycle gas stream and fed to a reac- 
tor where carbon oxides are converted to methanol. Exit gas from 
the reactor is scrubbed to remove carbon monoxide, and the carbon 
monoxide-free exit gas is then chilled to remove all components 
except hydrogen. The hydrogen is then combined with the carbon 
monoxide and used as a recycle stream. The process enables use of 
an air-blown gasified coal stream while maintaining the nitrogen 
content in the reactor at an acceptably low level. 


3582 High temperature thermal decomposition of metha- 
nol. Miller, D.L.; Matula, R.A.; Farmer, R.C. Pittsburgh, 
PA; Western States Section/The Combustion Institute 
(1979). 36p. (CONF-790434—6). 

From Spring meeting on western states section, and the 


Combustion Institute; Provo, UT, USA (23 Apr 1979). 
The thermal decomposition of methanol (CHsOH) was stud- 
ied in both conventional and single-pulse shock tubes over the tem- 
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perature and pressure ranges 1300-2000 K and 1.5-12.5 atm, respec- 
tively. In both studies, highly diluted CHsOH mixtures in Ar were 
shock heated behind reflected waves. In the conventional shock 
tube infrared emission at both 3.47 and 9.56 4m was monitored in 
order to measure concentration as a function of time. The CHsOH 
concentration profiles were characterized by overall global expres- 
sions. Quenched samples from the single-pulse shock tube were ana- 
lyzed by gas chromatography. The data obtained from the two sets 
of experiments were utilized to develop a 30 reaction mechanism 
which models the thermal decomposition of CHsOH better than 
previously proposed mechanisms. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 3394, 3808, 3809, 3811, 3850, 4069 


3583 Apparatus for generating heat and electrical energy 
from aluminum waste and other inexpensive aluminum prod- 
ucts . Zaromb, S. US Patent 4,218,520. 19 Aug 1980. Filed 
date 16 Mar 1979. vp. 

Aluminum pieces of various shapes and sizes, up to a certain 
maximum predetermined size, are introduced upon demand into a 
reaction chamber wherein they react with an aqueous electrolyte 
solution to generate heat, electricity, and an aluminum hydroxide 
reaction product. The aqueous electrolyte solution is usually strong- 
ly acidic or strongly alkaline, but the latter is preferred. The elec- 
tricity may be generated either directly, with said reaction chamber 
comprising a packed-bed anode forming part of an electrochemical 
cell, or indirectly, by first generating hydrogen in said chamber, 
and thereafter consuming the hydrogen in a fuel cell. The heat gen- 
erated in said chamber is carried away by a circulating fluid and 
used for space-heating and other applications. The aluminum hy- 
droxide reaction product is removed from the system and recycled 
in the production of fresh 


0906 Gaseous Waste Fuels 


3584 Method of recovering energy from converter ex- 
haust gases. Hegemann, K.; Weissert, H. (to Bischoff, Gott- 
fried, Bau KompL. Gasreinigungs-U. 
Wasserrueckkuehlanlagen GmbH and Co. (Germany, 
F.R.)). US Patent 4,218,241. 19 Aug 1980. vp. 

Converter exhaust gases in a steel-refining plant are used for 
the reccvery of energy, e.g., for the production of electrical 
energy. The steel-refining process is carried out in a closed con- 
verter maintained at a pressure of from 1 to several atmospheres 
gauge above ambient pressure. The converter exhaust gases at such 
elevated pressure is subjected to washing, preferably in the exhaust- 
gas stack or duct and the washed converter exhaust gases from sev- 
eral refining processes is stored and supplied to a gas consumer, 
e.g., an electrical generating plant, at a rate which is independent of 
the blowing period. 


13 HYDRO ENERGY 


1301 Resources And Availability 


3585 (DOE/RA—0055) Federal financial assistance for 
hydroelectric power. (USDOE Assistant Secretary for Re- 
source Applications, Washington, DC. Hydroelectric Re- 
source Development Div.). Sep 1980. 6p. NTIS, PC A02/ 
MF AOl. 

The Rural Energy Initiative seeks to maximize the effective- 
ness of Federal programs in developing certain energy resources, 
including small-scale hydropower. The REI target is to arrange fi- 
nancing for 100 hydro sites by 1981, with about 300 MWe of addi- 
tional capacity. The REI financial assistance programs for small hy- 
dropower development in the US DOE; Economic Development 
Administration; REA; HUD; Farmers Home Administration; DOI; 
DOL’'s CETA programs; and the Community Services Administra- 
tion are described. (MCW) 
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3586 (PB—80-169121) Potential for hydropower devel- 
opment at existing dams in New England. Volume I. Physical 
and economic findings and methodology. Final report. (New 
England River Basins Commission, Boston, MA (USA)). 
Jan 1980. 195p. NTIS, PC A09/MF AOl1. 

This report is one of an eight-volume series of reports that 
present information on the potential for hydropower development 
at existing dams in New England. It is the result of a study being 
conducted by the New England River Basins Commission 
(NERBC). Volume I summarizes NERBC’s findings to date on 
New England's hydropower potential at existing dams and de- 
scribes the process by which the Commission, with the help of sev- 
eral other agencies and organizations, conducted the study. Part I 
quantifies, in terms of energy and cost, the extent to which New 
England's dependence on foreign oil could be reduced through ex- 
pansion of hydropower at existing dams and also presents a synop- 
sis of the study methodology. Part II presents a detailed description 
of the methodology used to assemble the data and arrive at study 
findings. 


3587 (PB—80-169139) Potential for hydropower devel- 
opment at existing dams in New England. Volume II. User's 
manual, Final report. (New England River Basins Commis- 
sion, Boston, MA (USA)). Jan 1980. 141p. NTIS, PC A07/ 
MF AOl. 

Volume II, User’s Manual, is designed for potential users of 
the computer program HYELEC and its subroutines HYDPOT 
and ECOPOT. HYELEC stores information relating to the hydro- 
power potential of dams and can perform screening and ranking 
operations on these dams according to selected criteria pertaining 
to engineering practicability and economic feasibility. The manual 
explains the computer language, the use of program control varia- 
bles, and the sequence of events required for program operation. 


3588 (PB—80-169147) Potential for hydropower devel- 
opment at existing dams in New England. volume III. State of 
Connecticut. Final report. (New England River Basins Com- 
mission, Boston, MA (USA)). Jan 1980. 243p. NTIS, PC 
Al11/MF AOI. 

This document contains the computer printout from 
HYELEC for dam sites in Connecticut. Hydrologic, hydraulic, and 
cost data are displayed for sites as well as the results of screening 
this data and ranking of sites for power practicability and economic 
feasibility. 


3589 (PB—80-169154) Potential for hydropower devel- 
opment at existing dams in New England. Volume VIII. State 
of Vermont. Final report. (New England River Basins Com- 
mission, Boston, MA (USA)). Jan 1980. 180p. NTIS, PC 
A09/MF AO1. 

This document contains the computer printout from 
HYELEC for dam sites located in the state of Vermont. Hydrolo- 
gic, hydraulic, and cost data are displayed for sites as well as the 
results of screening this data and ranking of sites for power practi- 
cability and economic feasibility. 


1303 Plant Design And Operation 


3590 (PB—80-153349) Turbine casings of hydroelectric 
stations. Mikhailov, I.E. (Bureau of Reclamation, Washing- 
ton, DC (USA)). 1970. Translation of Turbinnye Kamery 
Gidroelektros trantsii, Moscow. 283p. NTIS, PC AA13/MF 
AOl. 

The theory of the motion of an ideal incompressible liquid in 
scroll casings and in rectangular pressure casings are treated; exist- 
ing techniques and methods of hydromechanical design of scroll 
casings are critically analyzed; the results of investigations and rec- 
ommendations regarding the selection of parameters of turbine cas- 
ings are presented; and, a new technique of design and hydrome- 
chanical calculation of scroll casings and stator columns of hydro- 
turbines is described. 
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1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 4167 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 3780 


3591 (EUR—6959-EN) Energy: solar energy programme 
of the Commission of the European Communities. (Commis- 
sion of the European Communities, Brussels (Belgium). Di- 
rectorate General for Research, Science and Education). 
1980. 181p. NTIS (US Sales Only), PC A09/MF AO1. 

Abstracts are presented of the final reports of projects 
funded during the first phase of the program (1976-77) in the fields 
of solar energy applications for dwellings, a 1-MWe solar thermal 
power plant of the EEC, photovoltaic power generation, and 
energy from biomass. (WHK) 


1401 Resources And Availability 


3592 Solar energy device and method . Sheffield, H.E. 
US Patent 4,218,139. 19 Aug 1980. Filed date 5 Jun 1978. 


Vp. 

A device and method are disclosed for measuring solar 
energy during a testing period which uses a cell to provide an elec- 
trical signal in response to received solar energy and a resistor con- 
nected to the cell for providing an adjusted electrical signal at a 
valve chosen to represent a specified value of solar energy. A pulse 
train is provided which has a reduced frequency proportional to 
the adjusted electrical signal, the number of pulses are counted and 
this accumulated number is displayed, the number being representa- 
tive of the solar energy received by the cell during the testing 
period. Batteries are used to supply power to the device and a nor- 
mally open switch activates the display which is normally inactive 
during the testing period to conserve the life of the battery. 


1403 Economics 

REFER ALSO TO CITATION(S) 3622 

1404 Environmental, Legal, And Institutional Aspects 
REFER ALSO TO CITATION(S) 4167 

1405 Solar Energy Conversion 

REFER ALSO TO CITATION(S) 3591, 3591 


3593 (CONF-801030—2) Alcohol from cellulosics: the 
autohydrolysis-extraction process. Wayman, M. (Toronto 
Univ., Ontario (Canada). Dept. of Chemical Engineering 
and Applied Chemistry). 1980. 10p. NTIS (US Sales Only), 
PC A02/MF AOI. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

A process for the preparation of glucose from cellulosics for 
alcoholic fermentation is described. The cellulosics discussed are 
hardwoods such as aspen and the eucalypts, bagasse, straws, and 
other agricultural crop residues. For good yields of alcohol, cellu- 
losics require pre-treatment before hydrolysis. An effective pre- 
treatment is autohydrolysis, which consists in steaming the cellulo- 
sic raw material at about 200°C for about 20 minutes. This opens 
up the fibre, renders the hemicellulose soluble in hot water, and de- 
polymerizes the lignin. When conditions are properly chosen, the 
lignin becomes readily soluble in dilute sodium hydroxide solution, 
from which it can be recovered as an active chemical by acidifica- 
tion. Steps in the basic process described are: (1) autohydrolysis; (2) 
hemicellulose extraction; (3) lignin extraction; (4) hydrolysis; (5) 
clarification of the wood sugar solutions; (6) fermentation-distilla- 
tion. Acid hydrolysis is preferred in most cases, and this paper de- 
scribes a partial hydrolysis-recycle process for obtaining glucose 
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yields of 70-80% of the theoretical from cellulose. Conditions under 
which enzyme hydrolysis is capable of effecting 100% glucose 
yields, and which may be preferable in some cases, are also de- 
scribed. Attention is drawn to hemicellulose and lignin by-product 
values. 


3594 (CONF-801153—1) Applications of laser annealing 
and laser-induced diffusion to photovoltaic conversion. 
Young, R.T.; Lowndes, D.H.; Wood, R.F. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
18p. NTIS, PC A02/MF AOI. 

From Topical polycrystalline silicon subcontractors’ review 
meeting; Colorado Springs, CO, USA (17 Nov 1980). 

Ogress in the development of polycrystalline solar cells is 
hampered by the present poor state of knowledge about electronic 
and ionic processes at grain boundaries. A major difficulty in study- 
ing such processes is that conventional growth and thermal diffu- 
sion techniques used for doping semiconductors cause segregation 
of the dopant at grain boundaries and are unable to provide control 
of the fast diffusion which is known to occur along grain bound- 
aries. The salient features of two new techniques for the study and 
control of grain boundary effects are reviewed. Neutron transmuta- 
tion doping is a method for circumventing segregation problems in 
bulk polycrystalline silicon. With such doping, long-range diffusion 
does not occur in the material and hence the dopants cannot mi- 
grate to grain boundaries. Laser annealing and laser-induced diffu- 
sion are two other newly developed techniques which can be used 
to control grain boundary diffusion and segregation. With these 
techniques, the near-surface region of a sample actually melts but 
stays molten for such a short time (~ 10°? sec) that significant 
dopant migration cannot occur. These new doping methods do not 
necessarily insure better efficiencies of cells made from polycrystal- 
line materials, but they provide a degree of control of dopants that 
has not been available before and hence make possible more defini- 
tive studies of grain boundary effects. Laser techniques can also be 
used to promote growth, and evidence from EBIC and TEM indi- 
cates that pulsed-laser annealing changes the elementary structure 
of some types of grain boundaries. Also, efforts to understand the 
role of lithium in polycrystalline Si are described. (WHK) 


3595 (DOE/ET/23010—12) Cuprous oxide photovoltaic 
cells. Third quarterly technical progress report, October 9, 
1979 to January 8, 1980. Trivich, D. (Wayne State Univ., 
Detroit, MI (USA). Dept. of Chemistry). 1980. Contract 
AC04-79ET23010. 26p. NTIS, PC A03/MF AOl1. 

Previous work in this laboratory on cuprous oxide Schottky 
barrier photovoltaic cells showed that some potential improvements 
were limited by chemical degradations at the junction (1), e.g., in 
Al/Cuw.0 cells, the aluminum reduced the surface of the CuzO to 
metallic Cu. The present project is being devoted to a study of 
methods to avoid this problem and also to the development of 
other methods of improving the efficiency of CuzO cells. The first 
quarterly report was devoted to a study of thin oxide interlayers 
between the metal and the Cu2O which gives MIS structures. The 
most stable interlayers were obtained with SiO2. The second quar- 
terly report covered some initial work on heterojunctions with 
other oxides on Cu2O. The most stable heterojunctions were ob- 
tained with CdO on Cu20. The present report presents some results 
on Auger studies of the oxide heterojunctions, the preparation of 
doped CuO by introduction of impurities in the starting copper, 
the exploration of several method for the study of diffusion length, 
and some initial attempts on the laser annealing of CusO. 


3596 (DOE/ET/23049—T1) Fundamental studies of M- 
S and MIS solar cells on polycrystalline silicon. Final report, 
January 1, 1979-June 30, 1980. Yang, E.S.; Card, H.C. (Co- 
lumbia Univ., New York (USA); Solar Energy Research 
Inst., Golden, CO (USA)). Oct 1980. Contract AC03- 
79ET23049. 131p. NTIS, PC A07/MF AOl. 

A new technique plotting the open-circuit voltage vs short- 
circuit current at varying illumination intensity is found to provide 
a better description of the solar cells when the n-value reflects the 
electrostatic potential drop across the interface layer in MIS struc- 
tures. The majority carrier MIS cell (e.g., Au-SiO2-nS) has been 
found to be less sensitive to the parameters of the oxide layer, but 
to have a somewhat lower efficiency than the minority-carrier cell 
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(e.g., Al-SiO2-pS). The tunneling barriers for holes are found to be 
consistently much larger than those for electrons. Experimental I-V 
and C-V characteristics of Schottky diodes with variable grain sizes 
have been measured. Analysis of the data indicate that the transport 
may be electrode-limited or bulk-limited depending on the average 
grain size. In addition, minority carrier injection dominates the dark 
current for sufficiently small grain size and large grain-boundary 
(GB) mismatch angle. Al-poly-Si Schottky-barrier diodes were fab- 
ricated on Wacker polycrystalline wafers. By examining the surface 
features of diodes on the same substrate, it was found that the high- 
angle grain boundary, distinguished by different etch pits on the 
two adjacent grains, has a strong influence on the current-voltage 
and low-frequency capacitance characteristics of the diode. A tech- 
nology of forming Schottky barriers with high barrier height (0.93 
eV) and low reverse saturation current (1075 A/cm?) was devel- 


oped. 


3597 (NP—25178) Biomass harvesting system test and 
demonstration. Curtin, D.T.; Brooks, R.T. Jr.; Forrester, 
W.R. Jr.; Paul, J.G. (Tennessee Valley Authority, Norris 
(USA). Div. of Land and Forest Resources). Jul 1980. 49p. 
NTIS, PC A03/MF AOl. 

Time and production data are collected for each phase of a 
whole tree harvesting system for a period of seven weeks. These 
data were analyzed to determine the productive potential of each 
operational function. Actual operating costs were documented and 
combined with fixed costs using a cash flow program to analyze in- 
vestment opportunities. Analyses conducted were based both on the 
book value of the equipment observed and on the assumption the 
total system was purchased new late in 1979. In the economic anal- 
ysis the production for each system (as observed and new) was al- 
lowed to fluctuate from 17,100 tons per year to 51,300 tons per 
year. The resulting break-even prices ranged from $21.06 per ton 
for the new system producing 17,100 tons per year to $11.91 for the 
observed system producing 51,300 tons per year. 


3598 (NP—25180) Forest inventory statistics, Wayne 
County Unit, Middle Tennessee. Forestry Bulletin No, 184, 
Buckley, W.B. (Tennessee Valley Authority, Norris (USA). 
Div. of Land and Forest Resources). Jul 1980. 34p. NTIS, 
PC A03/MF AO. 

The following topics are covered: forest resources of Wayne 
County, Tennessee; forest area; merchantable sawtimber - board-ft 
volume; all merchantable timber ft* volume; all live trees, total abo- 
veground weight; total sound wood volume in all live trees; cull 
trees; timber growth and harvest; wildlife habitat; and survey meth- 
ods and reliability of data. (MHR) 


3599 (PB—80-154255) The potential of energy farming 
for transport fuels in New Zealand. Report No. 46. Appendi- 
ces. Harris, G.S.; Leamy, M.L.; Fraser, T.; Dent, J.B.; 
Brown. W.A.N. (New Zealand Energy Research and De- 
velopment Committee, Auckland). Aug 1979. 134p. NTIS, 
PC A07/MF AO1. 

This second volume contains appendices to the study in 
volume one which shows how energy farming could be used to 
enable New Zealand to have substantial quantities of transport fuels 
from an available and renewable indigenous energy source. The 
report sets out the main technical and economic aspects of energy 
farming and propounds a set of guidelines along which it is be- 
lieved energy farming should or could be developed. It draws at- 
tention to environmental and social factors associated with imple- 
mentation and points the way to the research, development, and 
demonstration required before energy farming can be successfully 
implemented on a significant scale. The appendices included are: 
The Suitability and Distribution of Land for the Production of Bio- 
mass; Forestry; Agricultural Crops; Maize Grain Production in the 
Waikato; Processing Routes for Transport Fuels; Advisory Panel 
Research in the Waikato; Scenarios for Transport Fuels to 2000; 
Toxicity and other Potential Danger Considerations Associated 
with Distribution, and Opportunity Costs. 
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3600 (SERI/PR—8031-1-T2) Photoelectronic properties 
of zinc phosphide crystals, films, and heterojunctions. Quar- 
terly progress report No. 6, July 1-September 30, 1980. Bube, 
R.H. (Solar Energy Research Inst., Golden, CO (USA)). 
2-77CH00178. 17p. NTIS, PC A02/MF 


1980. Contract A 
AOl. 

The purpose of this research program is to investigate the 
photoelectronic properties of zinc phosphide (Zns3P2) in single crys- 
tal form, in thin-film form, and in heterojunctions in which ZnsP2 
forms one of the elements. This research will be directed toward 
understanding the role of crystalline defects and impurities in 
ZnsP2, the nature of the electronic charge transport in single crystal 
and thin-film material, and the properties of photovoltaic hetero- 
junctions involving Zn3P2. The scope of the program extends from 
basic investigations of materials properties on single crystals to the 
preparation and characterization of all-thin-film heterojunction di- 
vices. One of the principal motivations behind this research pro- 
gram is the realization that ZnsP2 is a relatively uninvestigated yet 
ideal component for photovoltaic heterojunction use in solar energy 
conversion. The proposed program will concentrate on the basic 
materials problems involved with ZnsP2, providing the kind of in- 
formation needed for other more developmental programs directed 
toward actual practical cells. Results are reported. 


3601 (SERI/PR—8136-1-T1) Research on high efficien- 
cy cascade solar cells, Bedair, S.M.; Timmons, M.L.; Hauser, 
J.R.; Andrews, J.E.; Phatak, S.B.; Simons, M. (Research 
Triangle Inst., Research Triangle Park, NC (USA); North 
Carolina State Univ., Raleigh (USA). Dept. of Electrical 
Engineering). Aug 1980. Contract AC02-77CH00178. 103p. 
NTiS, PC A06/MF AO1. 

The objective of this research has been the continued devel- 
opment of the technology needed to fabricate two-junction cascade 
solar cells having conversion efficiencies of 30 percent or more 
under multisun illumination. Research has been carried out in a 
number of different III-V semiconductor materials systems that are 
potential candidates for a cascade solar cell design. Work has fo- 
cused on the development of a compatible combination of materials 
required for the monolithic, multilayer structure using several dif- 
ferent epitaxial growth techniques. Materials receiving principal at- 
tention during the past year have been GaAlAs, GalnP, and 
GaAlAsSb for the high bandgap top cell and GalnAs, GaAsSb, 
and GaAs for the low bandgap bottom cell. Liquid phase, vapor 
phase, and organometallic-chemical vapor deposition growth tech- 
niques have been explored. Progress is detailed. 


3602 (SERI/PR—9080-1-T1) MIS solar cells on thin 
polycrystalline silicon. Progress report No. 1, March 3-May 
31, 1980. Anderson, W.A. (State Univ. of New York, Buffa- 
lo (USA). Dept. of Electrical Engineering). Jun 1980. Con- 
tract AC02-77CH00178. 32p. NTIS, PC A03/MF AOl1. 
Progress on a study to develop a thin film solar cell which 
will cost < 50 cents/watt is reported. A MIS design on thin-film 
silicon is being studied. The four tasks in this project involve: (1) 
thin silicon deposition by e-beam heating; (2) fabrication of MIS 
solar cells; (3) analysis of MIS solar cells; and (4) reliability of MIS 
solar cells. Much of the recent work on e-beam Si deposition has 
involved equipment design and assembly. MIS solar cells have been 
made on several types of substrates including, Hamco (5” dia. as- 
sawn wafers), Wacker poly., Si on ceramic, and IBM ribbon. Effi- 
ciency values lie in the 11% range for Hamco crystalline Si to 9 - 
10% for Wacker poly. substrates based on active area. A study of 
grain boundary effects was made using a wafer of Hamco poly.-Si 
having very large grains. A comparison in data was made for a 
small cell having a single grain boundary, an adjacent small cell 
with no grain boundary, and a large cell with several grain bound- 
aries. Standard photovoltaic data and detailed I-V-T tests were 
made to determine the grain boundary effects. Significant changes 
in I-V-T data were noted when comparing diodes with and without 
grain boundaries. Reliability studies have included Auger analysis 
and lifetime tests. The Auger profile of a 50 A Cr - 50 A Cu-50A 
Cr - oxide - Si structure did not change after heating at 152°C for 7 
days. Shelf life studies and steady illumination studies on completed 
cells are inconclusive at this point. Some decrease in photovoltaic 
response is observed, but the cells have not been encapsulated. A 
combination of Auger, ESCA, and ellipsometry show the precise 
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composition of the Cr-layer and SiO/sub x/ layers in the Cr-MIS 
solar cells. 


3603 (SERI/PR—9080-1-T2) MIS solar cells on thin 
polycrystalline silicon. Progress report No. 2, June 1-August 
31, 1980. Anderson, W.A. (State Univ. of New York, Buffa- 
lo (USA). Dept. of Electrical Engineering). Sep 1980. Con- 
tract AC02-77CH00178. 41p. NTIS, PC A03/MF AOl1. 

Efforts in the thin e-beam deposited Si area have centered 
on Si on Si deposition, materials analysis, and some electrical char- 
acterization. A highly crystalline Si thin film has been observed 
with a (111) orientation on a (111) substrate. An epitaxial type of 
growth is observed with the film duplicating the features of the 
substrate. MIS cells have been fabricated on RTR ribbon, Hamco 
Si, Wacker poly-Si, Silicon and Ceramic, and IBM ribbon. Efficien- 
cy values range from 11% to 5% depending on choice of substrate. 
Differences in interface state density and in diffusion length appear 
to be the main contributors to this range in efficiency values. Spec- 
tral response, diffusion length, and interface state densities are re- 
ported. MIS cells were also fabricated using Hf, Al, and Pd as 
Schottky metals. All gave results far inferior to the Cr which is not 
surprising in such a short study. The sputtered Hf gave a low V/ 
sub oc/ even though phi/sub m/ is very low for Hf. Sputtering 
serves to increase interface state density to reduce V/sub oc/. Fur- 
ther studies using Auger and ESCA show the presence of C, Ag, 
F, and Al contaminants in Cr films. The interfacial oxide composi- 
tion can be controlled by using various oxide growth techniques. 
Reliability studies indicate an initial degradation in V/sub oc/ for 
the Cr-MIS cells but quite stable performance thereafter. 


3604 (SHS-IST-STENC—78-1979) Wood chip firing: an 
alternative for Oelands dairies. Philipsson, L.; Hedman, G. 
(Skogshoegskolan, Garpenberg (Sweden). Institutionen foer 
Skogsteknik). 1979. 118p. (In Swedish). NTIS (US Sales 
Only), PC A06/MF AOl1. 

A change from oilfiring at a dairy at Borgholm, Sweden has 
been investigated. The resources of wood in the surroundings have 
been investigated. The wood primarily consists of hard wood, with 
comparatively high dry content and low moisture content. The 
amount of wood chip needed to replace oil has been calculated to 
4.9 m® per m° oil. Felling of the wood, chipping transport and stor- 
age in stacks have also been investigated, as well as the economy of 
the project. 


3605 — film photovoltaic converter and method of 
preparing same . Bradley, A.; Felsher, H.; Pollak, F. US 
Patent 4,214, 916. 29 Jul 1980. Filed date 5 Feb 1979. vp. 

A photovoltaic device is described comprising in combina- 
tion: an electrode comprising a substrate essentially transparent to 
light; a thin film in intimate contact with said electrode substrate 
consisting essentially of a a lattice of stacked carbon chains having 
alternating single and double bonds containing between zero and 
one hydrogen atom per carbon, degraded from a highly oriented 
organic polymer, the interface between said film and said electrode 
substrate constructed to act as a source of photo-induced voltage; 
wherein said lattice of stacked carbon atoms consists essentially of a 
conjugated carbon or carbon-hydrogen structure, plus an electron- 
attracting additive which causes an internal separation of the 
charges on said stacked carbon atoms by attracting electrons from 
the pi-bonds of said conjugated carbon structure; and wherein said 
electron-attracting additive consists essentially of phthalocyanine or 
one of its metal salts. The method of fabricating a photovoltaic 
device which comprises the steps of: depositing a film of highly ori- 
ented organic polymer on a transparent electrically-conducting sub- 
strate; subjecting said film in situ to controlled degradation by 
chemical, thermal or radiation treatment to form a condensed aro- 
matic or otherwise highly conjugated carbon macromolecule 
system with a high population of mobile pi-electrons; wherein the 
step of subjecting said film in situ to controlled degradation is car- 
ried out in the presence of an electronattracting compound, to form 
chains of indefinite length by charge transfer complexed with the 
condensed aromatic or highly conjugated carbon macromolecule 
system; and wherein said electron-attracting compound is a metallic 
salt of phthalocyanine formed in situ by thermal reaction of an in- 
organic salt and in nitrogen-containing derivative. 
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3606 Method for producing solar cell-grade silicon from 
rice hulls . Amick, J.; Milewski, J.; Wright, F. (to Exxon 
Research And Engi far 1815 op US *Paccat 4,214,920. 29 Jul 
1980. Filed date 2 Mar 1 1979. 

A process for producing ae ‘grade high purity silicon from 
common rice hulls is described comprising: leaching the rice hulls 
in acid and in water, coking the leached rice hulls to produce a 
composite of carbon and silica, adjusting the carbon to silica ratio 
of the coked rice hulls to less than about 2:1, thermally reducing 
the adjusted carbon and silica mixture to produce elemental silicon. 


3607 Conversion of solar energy to chemical and electri- 
cal energy. Ang, P.; Sammells, A. (to Institute Of Gas Tech- 
nology). US Patent 4,215,182. 29 Jul 1980. Filed date 29 
May 1979. vp. 

A process is described for conversion of solar energy to 
electrical energy by using a photoelectrochemical membrane cell to 
regenerate a redox anolyte of a redox-oxygen cell for production of 
electrical energy. In a photoelectrochemical membrane cell the 
photosensitizers are illuminated with solar energy thereby produc- 
ing excited sensitizers and electrons, said sensitizers being located in 
a redox electrolyte comprising r/o couples adjacent an electron 
transferring membrane separating said redox electrolyte from a 
redox aqueous anolyte comprisin a+n/a+n-1 couples, said redox 
electrolyte couples having a redox potential more negative than the 
decomposition potential of said sensitizers and said redox anolyte 
couples having redox potential more positive than the excited state 
level of the sensitizers or the flat-band potential of a semiconductor 
sensitizer, passing said electrons through said membrane oxidizing 
said sensitizers and reducing said redox anolyte couples, regenerat- 
ing the oxidized sensitizers by reduction in said redox electrolyte 
producing oxidized redox electrolyte couples, electrochemically re- 
generating oxidized redox electrolyte couples at the surface of a 
negative electrode in electronic communication with said redox 
electroyte and in electronic communication through an external 
bias circuit with a positive electrode in electronic communication 
with said redox aqueous anolyte, and venting oxygen produced at 
said positive electrode. Said reduced redox aqueous anolyte couples 
are transferred to a redox-oxygen cell. Said reduced redox anolyte 
couples are passed in contact with a porous flowthrough anode 
therby oxidizing said couples to a condition suitable for recycle to 
said photoelectrochemical membrane cell as electron acceptor 
redox coupl.e 


3608 Liquid junction Schottky barrier solar cell . Wil- 
liams, R. (to RCA Corp). US Patent 4,215,185. 29 Jul 1980. 
Filed date 26 Mar 1979. vp. 

A liquid junction Schottky barrier solar cell is described in- 
cluding an electrically conductive substrate and a semiconductor 
body of hydrogenated amorphous silicon having opposed major 
surfaces with a first major surface contacting said electrically con- 
ductive substrate and a second major surface contacting a liquid 
Schottky barrier material, the improvement which comprises em- 
ploying as the Schottky barrier material an electrolyte solution 
comprising ceric and cerous ions. 


1406 Photovoltaic Power Systems 


3609 (ALO—4290-T1) Design of a 20-kWp photovoltaic 
concentrator experiment at Fauquier High School, Warren- 
ton, VA. (InterTechnology/Solar Corp., Warrenton, VA 
(USA)). 18 Oct 1979. Contract ET-78-C-04-4290. 4lIp. 
NTIS. 


The design and systems analysis of the photovoltaic concen- 
trator system for Fauquier High School in Warrenton, Virginia, are 
presented. The system provides both electrical energy from the 
photovoltaic modules and thermal energy from the cooling of those 
modules. The dc electrical energy from the photovoltaic modules 
will be first converted to ac and then used to provide power for 
lighting in the vocational/technical building and the system control 
building. The thermal energy collected is stored in a 6500-gallon 
tank for use in the wintertime to provide heat for a greenhouse lo- 
cated adjacent to the array. The photovoltaic system supplies 20 
kWp of electrical power by means of 40 6’ wide by 10’ long para- 
bolic-cylinder collectors mounted in a polar mode. (WHK) 
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3610 (DOE/ET/20279—109) Residential use of photo- 
voltaics. Kern, E.C. Jr. (Massachusetts Inst. of Tech., Lex- 
ington (USA)). 1980. Contract AC02-76ET20279. 7p. 
(CONF-801097—2). NTIS, PC A02/MF AO1. 

From 1980 photovoltaic solar energy conference; Cannes, 


France (27 Oct 1980). 
Residential electricity demand data and forecasts for France, 


Japan and the United States are presented as background informa- 
tion pertinent to the market for solar photovoltaic power systems. 
Current residential photovoltaic system development activities in 
the United States are reviewed. Issues related to the eventual adop- 
tion of such systems are discussed. 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


3611 (DOE/ET/21039—1) Ocean thermal energy con- 
version power system development. Final design report: PSD- 
I, Phase II. (Westinghouse Electric Corp., Lester, PA 
(USA)). 30 Jun 1980. Contract AC03-79ET21039. 515p. 
NTIS, PC A22/MF AOl1. 

The PSD-I program provides a heat exchanger sytem con- 
sisting of an evaporator, condenser and various ancillaries with am- 
monia used as a working fluid in a closed simulated Rankine cycle. 
It is to be installed on the Chepachet Research Vessel for test and 
evaluation of a number of OTEC concepts in a true ocean environ- 
ment. It is one of several test articles to be tested. Primary design 
concerns include control of biofouling, corrosion and erosion of 
aluminum tubes, selection of materials, and the development of a 
basis for scale-up to large heat exchangers so as to ultimately dem- 
onstrate economic feasibility on a commercial scale. The PSD-I test 
article is devised to verify thermodynamic, environmental, and me- 
chanical performance of basic design concepts. The detailed design, 
development, fabrication, checklist, delivery, installation support, 
and operation support for the Test Article Heat Exchangers are de- 
scribed. (WHK) 


3612 Thermal energy conversion system utilizing expan- 
dites . Sorensen, J. US Patent 4,214,449. 29 Jul 1980. Filed 
date 2 Apr 1979. vp. 

A thermal energy conversion system is described compris- 
ing: a mass of expandites that change density in response to changes 
in temperature at a given pressure to thereby change buoyancy 
with respect to a surrounding fluid; a mass transport conduit circuit 
for introducing the expandites of a surrounding fluid at different 
combinations of temperature and pressure and transporting the ex- 
pandites and the surrounding fluid in response to pressure differen- 
tials created by density changes of the expandites and concomitant 
buoyancy changes of the expandites as the expandites are exposed 
to the surrounding fluid at different combinations of pressure and 
temperature; and a transducer for converting the pressure of the 
fluid transported by the circuit to a useful form of energy. 


3613 Ocean thermal energy conversion early test pro- 
gram (OTEC-1). Ramsden, H.D.; Svensen, N.A. (Global 
Mar Dev Inc, Irvine, Calif). pp 1-7 of Marine technology 
79: ocean energy, Marine Technology Society annaul con- 
ference, 15th, 1979. Washington, DC; Marine Technology 
Society (1979). 

From Marine Technology Society conference; New Orleans, 
LA, USA (10 Oct 1979). 

The ship (platform) currently under conversion will be fitted 
with heat exchangers, ammonia power loops, Cold Water Pipe and 
high volume water systems. All systems will be instrumented and 
fitted with control devices giving a research platform which will 
provide extensive, usable data for future, larger Ocean Thermal 
Energy Conversion plants. 8 refs. 


3614 Ocean engineering developments for OTEC 10/40 
MW spar platforms. Scott, R.J. (Gibbs and Cox Inc, Arling- 
ton, Va). pp 315-319 of Marine technology 79: ocean 
energy, Marine Technology Society annaul conference, 
im Washington, DC; Marine Technology Society 

From Marine Technology Society conference; New Orleans, 
LA, USA (10 Oct 1979). 
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This paper describes the conceptual design of 10 and 40 MW 
Offshore Thermal Energy Conversion (OTEC) spar platforms, and 
defines advances in the current state-of-the-art in ocean engineering 
required to support their further development. Ten and 40 MW 
concepts are described including principal characteristics and ar- 
rangements of the platform, cold water pipe, power and energy 
transfer systems. Technology advances are then defined to support 
future design development at an acceptable level of risk. 


1409 Solar Thermal Utilization 


— ALSO TO CITATION(S) 3591, 3609, 3633, 3636, 3639, 3798, 3800, 


3615 (CONF-801102—29) Performance of cross-cooled 
desiccant dehumidifiers. Mei, V.C.; Lavan, Z. (Oak Ridge 
National Lab., TN (USA); Illinois Inst. of Tech., Chicago 
(USA)). 1980. Contract W-7405-ENG-26. 9p. NTIS, PC 
A02/MF AOI. 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

A cross-cooled silica gel desiccant dehumidifier model was 
designed, built and tested. The performance of the unit was studied 
as a function of inlet process stream dew point, process stream and 
cooling stream flowrates and regeneration stream temperature and 
dew point. The tests were also simulated by a computer program 
and were compared to the experimental results. 


3616 (DOE/CS/30046—01) Passive solar progress: a 
simplified guide to the 3rd national passive solar conference. 
Miller, H.; Howell, Y.; Richards, D. (Northern California 
Solar Energy Association, Mountain View (USA)). Oct 
1980. Contract FG01-79CS30046. 86p. NTIS, PC A05/MF 
AOl. 

Some of the concepts and practices that have come to be 
known as passive solar heating and cooling are introduced, and a 
current picture of the field is presented. Much of the material pre- 
sented is derived from papers given at the 3rd National Passive 
Solar Conference held in San Jose, California in January 1979 and 


- sponsored by the US Department of Energy. Extracts and data 


from these papers have been integrated in the text with explanatory 
and descriptive material. In this way, it is attempted to present 
technical information in an introductory context. Topics include 
design considerations, passive and hybrid systems and applications, 
sizing methods and performance prediction, and implementation 
issues. A glossary is included. (WHK) 


3617 (DOE/CS/30156—2) Iowa-Project __ Passive. 
Second quarterly technical progress report, March 31, 1980. 
Svanoe, P.H. (Iowa Energy Policy Council, Des Moines 
(USA). Iowa Solar ice). 1980. Contract AC02- 
79CS30156. 39p. NTIS, PC A03/MF AOl. 

Construction drawings and a complete package of support- 
ive material design to assist the participating community college 
building trade program in the planning and construction of this pas- 
sive house design are presented. (MHR) 


3618 (DOE/CS/30371—1) Passive and hybrid solar 
manufactured housing and buildings. (First Manufactured 
Homes, Inc., Lubbock, TX (USA)). 15 1980. Contract 
FC02-80CS30371. 217p. NTIS, PC A10/MF AOl. 

The eleven Conceptual Options, three Preliminary Designs 
for the Technical Review and three types of thermal storage that 
could be used with any of the three plans are included. Also, the 
appropriate thermal calculations, life cycle cost, cost estimates and 
market analysis have been included. (MHR) 


3619 (DOE/CS/32146—T1) Amity Elementary School, 
Boise, Idaho. Final technical report. (Independent School 
District of Boise City, ID (USA)). 1980. Contract FG03- 
78CS32146. 159p. NTIS, PC A08/MF AOl1. 

The design, predicted system performance, operation and 
maintenance instructions, and wiring and piping schematic diagrams 
for the recently installed active/passive solar space and hot water 
system for the Amity Elementary School in Boise, Idaho, are pre- 
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sented. 370 sq. ft. of single-glazed Solecor collectors supply the do- 
mestic hot water system and 1830 sq. ft. of collectors are utilized in 
the space heating system. Tanks provide hot water storage. The 
earth-covered school building contains 51,400 gross sq. ft. Compo- 
nent specifications are included. (WHK) 


3620 (DOE/CS/36010—01) Program plan for reliability 
and maintainability in active solar heating and cooling sys- 
tems. (Mueller Associates, Inc., Baltimore, MD (USA)). Oct 
a Contract AC01-80CS36010. 62p. NTIS, PC A04/MF 

This document presents a plan for the Department of 
Energy, Office of Solar Applications for Buildings program ad- 
dressing reliability and maintainability (R & M) of active solar 
energy systems. The goal of the R & M program is to accelerate 
the removal of reliability and maintainability as major concerns im- 
peding the widespread adoption of solar energy systems. Specific 
objectives that support that goal are as follows: (1) provide all 
groups that have solar R & M concerns with the information that is 
available to the program and that can assist in alleviating those con- 
cerns; (2) assist the solar energy industry in improving levels of R 
& M performance in state-of-the-art solar energy systems, compo- 
nents, and materials; (3) assist in the early development of a viable 
infrastructure for the design, manufacture, installation, and mainte- 
nance of reliable, maintainable, and durable solar energy systems; 
(4) assist in the development of appropriate standards, code provi- 
sions, and certification programs relating to the R & M perform- 
ance of solar energy systems, components, and materials; and (5) 
develop the information required to support the other activities 
within the R & M program. These objectives correspond to five 
areas of action: regulations, research and development, technology 
transfer, solar industry infrastructure development, and data collec- 
tion and analysis. (WHK) 


3621 (EPRI-EM—1591) Passive solar technical plan- 
ning study. Final report. Baker, M.S. (Mazria (Edward) and 
Associates, Inc., Albuquerque, NM (USA)). Oct 1980. 120p. 
NTIS, PC A06/MF AOl1. 

The most promising passive solar techniques in buildings are 
examined, and their potential impact on electric utilities is outlined. 
The report addresses: (1) the passive design options that will have 
the most widespread application; (2) differences between passive 
design and good energy conservation practices; (3) the potential for 
passive solar systems to alter residential load profiles, reducing 
peaks for back-up energy needs; and (4) computer code analysis 
techniques and capabilities required to simulate passive designs. 


3622 (MASEC/R—79-045(Rev.03)) F-chart evaluation: 
the economic analysis. Laulainen, L.A. (Mid-American Solar 
Energy Complex, Bloomington, MN (USA)). Dec 1979. 
Contract AC02-79CS30150. 85p. NTIS, PC AO5/MF AOl. 

The F-Chart method has become a widely used technique 
for estimating the solar fraction associated with an active solar 
system. Its ability to quickly give the engineer, manufacturer, or 
homeowner an accurate estimate of the ability of a system to pro- 
vide a portion or fraction of the total heating load has been greatly 
appreciated by all groups. This paper does not examine the F-Chart 
method, but rather evaluates the economic analysis tied to the F- 
Chart model version 3.0 developed at the University of Wisconsin- 
Madison. Revised printings of this paper include appendices which 
address common problems involved in using the F-Chart method 
on programmable calculators and comparisons with past versions of 
the computer based F-Chart model. Specifically included in this re- 
vision is an examination of insolation data, a comparison of a pro- 
grammable calculator version of the F-Chart method including the 
economic analysis to the Wisconsin Solar Energy Laboratory 
model, and a few notes on version 2.0 of the F-Chart model. 


3623 (PB—80-161748) Evaluation of a proposed ASTM 
(American Society for Testing and Materials) standard guide 
to assess the compatibility of metal-heat transfer liquid pairs 
in solar heating and cooling systems. Brown, P.W.; Grimes, 
J.W. II. (National Engineering Lab. (NBS), Washington, 
DC (USA)). Nov 1979. 46p. NTIS, PC A03/MF AOl. 

The study was undertaken as part of a round-robin evalua- 
tion of a proposed American Society for Testing and Materials 
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(ASTM) testing methodology entitled, ‘Standard Guide for Labora- 
tory Screening of Metallic Containment Materials for Use with Liq- 
uids in Solar Heating and Cooling Systems.’ This study was under- 
taken solely to evaluate the procedural aspects of each test method 
and the results of this study are not intended to provide an assess- 
ment of the suitability of any of the metals evaluated for use in 
solar heating and cooling systems. It was determined that the tests 
described in this Standard Practice can be carried out as a basis for 
evaluating metal-heat transfer liquid pair interactions under condi- 
tions simulative of various modes of solar containment system oper- 
ation. 


3624 Passive solar heat collector. Feldman, K.T. US 
Patent 4,217,882. 19 Aug 1980. Filed date 30 Oct 1978. vp. 

The present invention relates to a method and an improved 
passive apparatus for absorbing, transferring and storing solar 
energy as heat, economically and effectively, without pumps, solar 
tracking devices or electric power. The apparatus comprises an im- 
proved trough-type concentrating collector, a heat pipe heat ab- 
sorber and an insulated storage tank. Solar energy is reflected and 
focused by the concentrator onto the absorber where the energy is 
absorbed as heat. The absorber, made of one or more slightly tilted 
gravity-assisted heat pipes partially filled with a volatile liquid, 
transfers the heat by evaporation, vapor transport and condensation 
into a slightly elevated heat storage reservoir. A method for filling 
the heat pipes is disclosed. The absorber serves as the main axial 
support for internal structural ribs over which are fitted a flexible 
transparent top cover and a flexible reflective bottom cover that 
comprise the concentrator. The apparatus collects solar energy, 
stores heat during the day and automatically shuts off to minimize 
heat losses at night. The apparatus may be refocused periodically to 
increase the temperature of the heat collected. 


3625 Metal screen solar heat collector wall . O’hanlon, 
E.J. US Patent 4,217,883. 19 Aug 1980. Filed date 18 Jan 
1978. vp. 

A portion of the wall or an entire south wall of a shelter 
structure is described embodying a metal screen solar heat collec- 
tor. 


3626 Earth coupled and solar assisted heat pump sys- 
tems. Bose, J.E. (Oklahoma State Univ., Stillwater); Ledbet- 
ter, C.W.; Partin, J.R.; Cason, G.D. AS03-79CS30210. pp 
VI.1-VI.11 of Heat pump technology conference. Stillwater, 
OK; Oklahoma State University (1980). 

From 5. annual heat pump technology conference; Still- 
water, OK, USA (14 Apr 1980). 

A field demonstration laboratory using unprepared earth as a 
heat sink/source device has been under development at Oklahoma 
State University since June, 1977. The demonstration laboratory 
consists of a 1,000-foot horizontal earth coil and two vertical heat 
exchangers. The horizontal heat exchanger is a 4-inch PVC pipe 
buried in a serpentine pattern at a depth of four feet. Undisturbed 
temperatures at this depth are cyclic and depend on latitude, mois- 
ture content, and soil type. The first of two vertical heat exchang- 
ers consists of a 240-foot vertical heat exchanger fabricated from a 
5-inch PVP pipe placed in the earth using a conventional water 
well drilling rig. The second vertical heat exchanger consists of a 
300-foot vertical, 6-inch iron pipe. A loop heat exchanger inside the 
steel pipe is filled with an antifreeze solution to prevent evaporator 
icing. Overall heat transfer values for both the horizontal and verti- 
cal heat exchangers have been experimentally determined. The 
overall heat transfer value depends on cycle time and the past 
source/sink history. Temperature measurements taken in the earth 
near the horizontal heat exchanger are presented as weil as water 
temperatures inside the pipe down its length. Water temperatures 
inside the vertical heat exchangers together with overall heat trans- 
fer values are also presented. Illustrations of various internal con- 
figurations within the vertical heat exchangers together with solar 
assist circuits are also included. Some preliminary test results from 
local residential systems using earth coils and vertical heat exchang- 
ers as heat sources/sinks are included. 
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3627 Development of chemical heat pump/chemical 
energy s systems for heating and cooling applications. 
Hiller, C.C. (Sandia Labs., Livermore, CA). pp XVIII.1- 
XVIIL3 of Heat pump technology conference. Stillwater, 
OK; Oklahoma State University (1979). 

From 4. annual heat pump technology conference; Still- 
water, OK, USA (9 Apr 1979). 

Chemical Heat Pump/Chemical Energy Storage (CHP/ 
CES) systems promise considerable advantages over other heating 
and cooling systems, both solar and nonsolar, and are being active- 
ly developed under US Department of Energy (DOE) funding. The 
advantages include considerably smaller storage volumes than any 
other concept for either heating or cooling, efficient long-term low- 
loss storage at ambient temperature, the ability to be trickle 
charged during off-peak hours and used for load leveling, and the 
potential of reducing the required collector area in solar heating 
and cooling systems by up to 70%. The shortcomings and potential 
benefits are discussed, and the various systems under study through 
DOE are described. 


3628 Experimental performance study of a series solar 

Ny pump. Kush, E.A. (Brookhaven National Lab., Upton, 
p XXII.1-XXII.6 of Heat pump technology confer- 

pia tillwater, OK; Oklahoma State University (1979). 

From 4. annual heat pump technology conference; Still- 
water, OK, USA (9 Apr 1979). 

A systematic experimental study of heat pump performance 
at evaporator temperatures typical of series solar input, 50 to 
100°F, was conducted using a laboratory-assembled heat pump and 
specially constructed testing simulator. Results which show that 
COP’s which follow the thermodynamic potential can be achieved 
are presented and discussed. 


3629 (DOE/CS/30384—1) Passive and hybrid solar 
manufactured housing and buildings. Scholz, D.; Bowling, C; 
Winter, S.; Levy, E.; Marks, R.; Zgolinski, A. (Unibilt In- 


dustries, Vandalia, OH (USA); Winter (Steven) Associates, 
Inc., New York (USA)). [nd]. Contract FC02-80CS30384. 
163p. NTIS, PC A08/MF AO1. 

The final design work on a passive solar two story modular 
home to be built by Unibilt Industries is summarized. After review- 
ing alternative insulation, glazing, and water wall schemes, five op- 
tions were identified for detailed energy use and life cycle cost 
analysis. Using the PASCALC/SLR analysis procedure, the per- 
formance of the base case home and each of the energy conserva- 
tion options was calculated. (MHR) 


1410 Solar Collectors And Concentrators 


3630 (PB—80-158744) An investigation of wind loads on 
solar collectors. Final report. Tieleman, H.W.; Akins, R.E.; 
Sparks, P.R. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Engineering Science and Me- 
chanics). Jan 1980. Contract EO-A01-78-3605. 169p. NTIS, 
PC A08/MF AO1. 

A wind-tunnel study of a series of model solar-collector in- 
stallations (flat-plate collectors) immersed in a thick turbulent shear 
layer was undertaken in order to determine design wind loads on 
such installations. Wind tunnel measurements were made of the 
mean and fluctuating pressures on a model of a single flat-plate col- 
lector which was a component of different multi-panel installations. 
The pressures were spatially integrated over the top and bottom 
surface of the single collector separately. 


3631 (PB—80-158751) An investigation of wind loads on 
solar collectors. Appendix I - data listing for top and bottom 
of — Final report. Tieleman, H.W.; Akins, R.E.; 
Sparks, P. (Virginia Polytechnic Inst. and State Univ., 

Blacksburg (USA). Dept. of Engineering Science and Me- 
chanics). Jan 1980. Contract EO-A01-78-3605. 312p. NTIS, 
PC Al4/MF AOl. 

A wind-tunnel study of a series of model solar-collector in- 
stallations (flat-plate collectors) immersed in a thick turbulent shear 
layout was undertaken in order to determine design wind loads on 
such installations. Wind tunnel measurements were made of the 
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mean and fluctuating pressures on a model of a single flat-plate col- 
lector which was a component of different multi-panel installations. 
The pressures were spatially integrated over the top and bottom 
surface of the single collector separately. 


3632 (PB—80-158769) An investigation of wind loads on 
solar collectors. Appendix II - net pressure coefficients. Final 
report. Tieleman, H.W.; Akins, R.E.; Sparks, P.R. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA). Dept. 
of Engineering Science and Mechanics). Jan 1980. Contract 
EO-A01-78- 3605. 170p. NTIS, PC A08/MF AOl1. 

A wind-tunnel study of a series of model solar-collector in- 
stallations (flat-plate collectors) immersed in a thick turbulent shear 
layer was undertaken in order to determine design wind loads on 
such installations. Wind tunnel measurements were made of the 
mean and fluctuating pressures on a model of a single flat-plate col- 
lector which was a component of different multi-panel installations. 
The pressures were spatially integrated over the top and bottom of 
the single collector separately. 


3633 (RTI—1708/00-01F) rh glazings. Final 
report, September 29, 1978-September 28, 1980. (Research 
Triangle Inst., Research Triangle Park, NC (USA)). Oct 
1980. Contract AC04-78CS3013). 239p. NTIS, PC All/MF 
AOl. 

An evaluation of silicone resin materials as solar glazings is 
presented. Materials include silicone rubbers and reinforced silicone 
rubber films. The resistance of the materials to heat and ultraviolet 
radiation was determined using accelerated exposure conditions. 
Polydimethylsiloxane fluids were also exposed to ultraviolet radi- 
ation to determine the amount of crosslinking that resulted. Five 
silicone materials were exposed to accelerated solar irradiation for a 
total dose of 2 x 10° Langleys, corresponding to 11 years exposure 
to sunlight in Arizona and a longer duration in localities of greater 
cloud cover and at higher latitudes. The effect of such accelerated 
solar exposure on mechanical properties, chemical properties and 
solar transmission was determined. The abrasion resistance and dirt 
retension of silicone materials was compared to that of glass and 
poly(methylmethacrylate). Finally an economic analysis was made 
of silicones as compared to glass and other polymeric glazings. 


3634 Concentrating solar collector with mechanical 
tracking apparatus. Brent, C.R. US Patent 4,217,881. 19 Aug 
1980. Filed date 26 Sep 1978. vp. 

A hollow cylindrical tubing passing a coolant, a generally v 
shaped trough having at the apex thereof a mating semicylindrical 
surface for engaging said cylindrical tubing and the v-shaped 
trough disposed about 40° from each other or 20° angularly from a 
mid-plane of the trough. Linkage means are provided for moving 
the v-shaped trough through an angle that follows an east-to-west 
path of the sun and maximizing the collection of solar energy and 
programming means repetitively on a daily term for positioning 
said v-shaped trough to a start position commencing movement of 
said v-shaped trough from east-to-west following the sun and termi- 
nating said movement for subsequent positioning said v-shaped 
trough to said start position. 


3635 Collection and utilization of solar energy . Strong, 
J.D. US Patent 4,217,884. 19 Aug 1980. Filed date 27 Apr 
1978. vp. 

A solar energy utilization system is described employing a 
glazed, insulated, collector box that houses a plurality of swingably 
mounted, conduit type, energy absorber assemblies; together with 
associated, arcuately shaped booster mirrors for collecting solar 
rays and reflecting them toward the absorber assemblies; and in 
which each absorber assembly includes an absorber tube provided 
with surrounding, overlapping, cylindrical baffles that may be said 
to function like iris diaphragms to control an aperture which re- 
ceives the reflected rays. 


3636 Solar heat collection . Bowles, V.O. (to Solartrap 
Inc). US Patent 4,217,885. 19 Aug 1980. Filed date 18 Apr 
1978. vp. 

The heat of solar radiation is collected through a thin recep- 
tor panel directly into liquid held against and flowable upwardly 
along the panel in shallow channels extending between upper and 
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lower plenum spaces in a receptor chamber which is inclined across 
the path of the sunlight and connected in a flow circuit kept com- 
pletely filled with the liquid under a limited constant hydrostatic 
pressure. The flow circuit extends from the upper plenum space to 
a heat exchange zone and then back into the lower plenum space. 
The receptor chamber is formed by two flexible plastic panels 
which are sealed together peripherially and also along closely 
spaced longitudinal seams to provide the channels and plenum 
spaces. The panel seams limit the depth of bulging of the channels 
and plenum spaces by the pressure of the liquid, and bulging is fur- 
ther constrained and distortion of the receptor prevented by means 
along the opposite side edges of the chamber which hold the recep- 
tor under cross tension counteracting the hydraulic pressure. The 
volume of liquid filling the receptor is so small in relation to the 
surface area exposed to radiation that little sun time is lost in bring- 
ing the system to a relatively high temperature for delivery of the 
collected heat. 


3637 Radiant energy collecting or emitting element and 
method and tool for manufacture thereof . Mclaughlin, J.C. 
(to General Thermal Corp). US Patent 4,217,886. 19 Aug 
1980. Filed date 5 Dec 1977. vp. 

A radiant energy collecting/emitting element is described in- 
cluding an absorber plate with a cylindrical bore through which a 
tool comprising a mandrel having lands is drawn to form helical 
grooves. A tube formed of a ductile metal dissimilar to the plate 
metal is placed within the bore and a second tool is then drawn 
through the tube. The second tool has an outer diameter greater 
than the inner diameter of the tube so that the tube is radially ex- 
panded outwardly into intimate surface contact with the bore. 
During expansion the material of the tube cold flows into the 
grooves to form lands which lock the tube against displacement rel- 
ative to the plate. 


3638 Solar heat collector with interlocking expandable 
construction . Hoffman, L.E.; Warne, D.M. US Patent 
4,217,887. 19 Aug 1980. Filed date 8 Jul 1977. vp. 

A solar heat collector comprised of modular elements which 
may be easily assembled and disassembled without any special tools 
is described. The system is comprised of a plurality of conduits ar- 
ranged in a planar fashion for collecting solar heat and joined at 
their ends by interlocking connectors. The interlocking connectors 
are elbows and tees which have interlocking male and female 
flanges which may be easily connected and disconnected. Addition- 
al conduits may be added as needed and the length of the conduits 
may be increased by use of an interlocking coupler. The interlock- 
ing nature of the conduits, connectors and couplers allows the 
entire system to be constructed and disassembled. The interlocking 
connectors form input and output manifolds through which a heat- 
collecting fluid may be circulated. An adapter is provided for con- 
necting a pipe for delivering the circulating fluid. The adapter has a 
neck having a predetermined inner and outer diameter for use with 
two standard pipe sizes. 


3639 Liquid solar heat collector . Finger, J.F. (to Sioux 
Steam Cleaner Corp). US Patent 4,217,888. 19 Aug 1980. 
Filed date 14 Dec 1977. vp. 

A solar heat collector for use with a solar heating system is 
described. The solar heat collector is composed of a heat absorbing 
structure , a heat transmitting panel, a housing within which the 
heat absorbing structure is supported and includes a device for 
mounting the panel, and a conduit for trapping and conveying 
away liquid leaking past the panel. 


3640 Heliostat apparatus . Bunch, J.C. US Patent 
4,218,114. 19 Aug 1980. Filed date 3 Apr 1978. vp. 

Heliostat apparatus for concentrating solar energy is de- 
scribed comprising a support structure disposed in a first plane and 
supporting a plurality of mirror units having freedom of substantial 
universal articulation thereon, each of the plurality of mirror units 
carrying at an upper portion thereof reflective element trained to 
receive incident rays of the sun and to focus reflection thereof to a 
desired focal point, adjustment structure operatively connected to 
the plurality of mirror units and disposed in a plane generally paral- 
lel to the first plane in which the support structure is disposed, the 
adjustment structure being shiftable to additional planes adjacent 
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and generally parallel thereto to effect conjoint articulation of each 
of the mirror units at the support structure and thereby conjointly 
retrain the reflective element of each of the mirror units to receive 
incident rays of the sun and maintain reflection thereof on the focal 
point over the course of any day. 


3641 Solar collector . Hopper, T. (to Sunworks 
Inc). US Patent 4,214,575. 29 Jul 1980. Filed date 24 Jan 
1979. vp. 

A solar collector of the air heat exchange type is described 
including a housing member in which the air passes through a duct 
whose upper surface is an absorber, and where the air passes from 
the collector to another, the improvement comprising means defin- 
ing an air duct in said housing out of thermal conductive contact 
with said housing, said housing having openings in at least one side 
wall thereof, said duct extending between said housing openings 
with the ends of the duct very close to but out of contact with the 
edges defining said openings, the ends of said duct being aligned 
with said openings, a thermally insulating resilient sealing member 
surrounding said openings at the edges thereof and secured to said 
housing, whereby when two of said collectors are joined with the 
openings aligned, said sealing means compressively and resiliently 
engages and provides an air seal about said openings and ducts in 
said housing are aligned and in direct communication across said 
openings. 


3642 Collection of solar energy . Gonder, W. US 
Patent 4,214,572. 29 Jul 1980. Filed date 12 Jul 1978. vp. 

Apparatus for collecting solar energy is described which 
comprises (A) a pool of liquid; (B) a frame buoyantly disposed on 
and in contact with said pool of liquid; (C) a plurality of horizontal 
elongate parallel solar collection devices for collecting solar 
energy, said devices being attached to said frame and each said 
device comprising (I) an elongate horizontal reflector body which 
is buoyantly disposed on and in contact with said pool of liquid and 
which has a reflecting surface of generally parabolic cross-section 
and (II) an elongate horizontal absorption device at the focal point 
of said parabolic reflecting surface; (D) azimuthal rotation means 
for rotating said frame to place said solar collection devices in a 
desired position relative to the sun; and (E) elevational rotation 
means for rotating each said horizontal reflector body about its lon- 
gitudinal axis to place said solar collection devices in a desired posi- 
tion relative to the sun wherein each said reflector body comprises 
a plurality of hollow glass bodies which are connected together 
through randomly coalesced wall portions. 


3643 Solar energy collector . Niedermeyer, W. US 
Patent 4,214,573. 29 Jul 1980. Filed date 18 Jul 1978. vp. 

Apparatus is described for collecting, concentrating and ab- 
sorbing solar rays and transferring solar energy to a heat transfer 
fluid , including (A) an elongated parabolic reflector having a nadir 
and a focal plane, (B) the focal plane disposed above the nadir, (C) 
a focal area in the focal plane, (D) an absorbing means with planar 
sides disposed at least in part in the focal area above the nadir, (E) 
a tubular conveyor affixed to an edge of the absorber and disposed 
above the reflector, and (F) a pair of elongated fluid conducting 
manifolds each formed of mated upper and lower members said 
manifolds positioned at opposite ends of the reflector with the ends 
of said conveyor sealingly positioned and supported in mated re- 
cesses disposed along the length of said manifold members, wherein 
the fluid conducting manifolds support the tubular conveyor at 
each end of the reflector and conduit a heat transfer fluid to and 
way from the conveyors. 


3644 Solar heat collector. O’hanlon, E. US Patent 
4,214,574. 29 Jul 1980. Filed date 14 May 1979. vp. 

A solar heat collecting panel is described comprising a tray 
assembly having a bottom portion, a plurality of upstanding vertical 
sides and internal vertical partitions, said partitions having a length- 
wise slot, a corrugated transparent or translucent sheet having 
edges resting on resilient material mounted on said vertical sides, 
with said sheet and said resilient material held tightly within the 
boundaries of said tray, a darkened metallic solar heat absorbing 
surface arranged within said tray assembly, thermal insulating mate- 
rial extending between said tray and said darkened solar heat ab- 
sorbing surface, said darkened surface having a tube fastened under- 
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neath thereon, said tube conveying a solar heat absorbing fluid, 
both ends of said tube protruding from one end of said tray, said 
tube serpentined within said tray, a first layer of heat insulative ma- 
terial positioned beneath said tube, a highly reflective surface ex- 
tending beneath said first layer of heat insulative material, and a 
second layer of heat insulative material positioned between said re- 
flective surface and said bottom portion of said tray. 


3645 Radiant energy collector. McIntire, W.R. (to 
Dept. of Energy). US Patent Application 121,541. 14 Feb 
1980. 14p. 

A cylindrical radiant energy collector is provided which in- 
cludes a reflector spaced apart from an energy absorber. The re- 
flector is of a particular shape which ideally eliminates gap losses. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 3624, 3627 
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REFER ALSO TO CITATION(S) 3780 
1501 Resource Status And Assessment 


3646 (NVO—1531-1) Industry participation in DOE- 
sponsored geopressured geothermal resource development. In- 
terim report, September 12, 1977-April 13, 1978. Coffer, H.F. 
(GeoEnergy Corp., Las Vegas, NV (USA)). 1978. Contract 
AC08-77ET28459. 319p. NTIS, PC A1l4/MF AOl. 

An industry forum for detailed discussions of the DOE re- 
source evaluation program was instituted. An Overview Group was 
established along with four working subgroups - Site Selection, 
Drilling and Testing, Environmental/Laboratory Research, Legal/ 
Institutional - at the initial forum meeting. All forum meetings are 
open to the public and are announced in the Federal Register. To 
date, 12 meetings have been conducted including two overview, 
two site selection, three drilling and testing, three environmental/ 
laboratory research and two legal/institutional meetings. The meet- 
ings have been well attended. Representatives of 15 of the 19 larg- 
est US oil companies as well as 12 other major industrial firms have 
participated. In addition, 25 small businesses, 12 DOE contractors, 
8 state agencies and 6 federal government agencies have been rep- 
resented. Discussions have been open and spirited resulting in a 
useful interchange of ideas. The enthusiastic cooperation of the par- 
ticipants has demonstrated the ability of the government and indus- 
try to work harmoniously on programs aimed at solving the energy 
crisis. 


3647 (USGS-CIRC—790) Assessment of geothermal re- 
sources of the United States, 1978. Muffler, L.J.P. (ed.). 
(Geological Survey, Reston, VA (USA). Geologic Div.). 
1979. Contract AI01-77ET28383. 216p. NTIS, PC Al0/MF 
AOl. 

The geothermal resource assessment presented is a refine- 
ment and updating of USGS Circular 726. Nonproprietary informa- 
tion available in June 1978 is used to assess geothermal energy in 
the ground and, when possible, to evaluate the fraction that might 
be recovered at the surface. Five categories of geothermal energy 
are discussed: conduction-dominated regimes, igneous-related geo- 
thermal systems, high-temperature (> 150°C) and intermediate- 
temperature (90 to 150°C) hydrothermal convection systems, low- 
temperature (< 90°C) geothermal waters, and geopressured-geo- 
thermal energy (both thermal energy and energy from dissolved 
methane). Assessment data are presented on three colored maps 
prepared in cooperation with the National Oceanic and Atmospher- 
ic Administration. Separate abstracts were prepared for papers on 
these five categories. 


3648 (USGS-CIRC—790, pp 12-17) Igneous-related 
geothermal systems. Smith, R.L.; Shaw, H.R. 1979. 

In Assessment of geothermal resources of the United States, 
1978. 

Calculations based on conductive cooling of magma indicate 
that 101,000 x 10** J still remains in evaluated young igneous-relat- 
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ed systems of the United States to a depth of 10 km. The total 
energy in both evaluated and unevaluated young igneous-related 
systems is estimated to be an order of magnitude greater. Recent 
studies of the effects of hydrothermal processes on the cooling of a 
pluton do not change the conclusions of Smith and Shaw (1975) in 
USGS Circular 726 that the effects of hydrothermal cooling are 
balanced by the effects of magmatic preheating and additions of 
magma after the presumed time of emplacement. 


3649 (USGS-CIRC—790, pp 18-85) Hydrothermal con- 
vection systems with reservoir temperatures = 90°C. Brook, 
C.A.; Mariner, R.H.; Mabey, D.R.; Swanson, J.R.; Guffanti, 
M.; Muffler, L.J.P. 1979. 

In Assessment of geothermal resources of the United States, 
1978. 

Evaluation of volume and temperature data available in June 
1978 indicates that 1650 +- 140 x 10'* J are present in reservoirs of 
215 identified hydrothermal convection systems = 9C°C in the 
United States to a depth of 3 km (excluding energy in National 
parks). Thermal energy recoverable at the surface from these reser- 
voirs is estimated to be 400 +- 60 x 10'* J. Electrical energy pro- 
ducible from identified high-temperature (> 150°C) systems is esti- 
mated to be 23,000 +- 3400 megawatts for 30 years, and beneficial 
heat producible from identified intermediate-temperature (90 to 
150°C) systems is estimated to be 42 +- 13 x 10'® J. Undiscovered 
thermal energy is evaluated by geologic provinces; the total undis- 
covered component is estimated to be 8000 x 10'* J, of which 2000 
x 10'* J might be recoverable. The total identified and undiscov- 
ered thermal energy in reservoirs of hydrothermal convection sys- 
tems to a depth of 3 km (excluding energy in National Parks) is es- 
timated to be 9600 x 10'* J. Total recoverable energy of 2400 x 10%* 
J could contribute 95,000 to 150,000 megawatts of electricity for 30 
years and 230 to 350 x 10'* J of beneficial heat, with the higher 
number for electriticy going with the lower number for beneficial 
heat, and conversely. 


3650 (USGS-CIRC—790, pp 86-131) Occurrence of 
low-temperature geothermal waters in the United States. 
Sammel, E.A. 1979. 

In Assessment of geothermal resources of the United States, 


1978. 

Information is tabulated on low-temperature (< 90°C) geo- 
thermal waters at depths less than 1 km and presents maps that 
depict areas in the United States favorable for discovery and devel- 
opment. It is not yet possible to quantify the amount of the thermal 
energy in the ground or the amount of energy that might be recov- 
ered. However, low-temperature geothermal waters at depths less 
than 1 km appear to be widely available throughout much of the 
United States and to have the potential for significant utilization in 
space heating and agriculture on a local basis. 


3651 (USGS-CIRC—790, pp 132-155) Assessment of 
geopressured-geothermal resources in the northern Gulf of 
Mexico basin. Wallace, R.H. Jr.; Kraemer, T.F.; Taylor, 
R.E.; Wesselman, J.B. 1979. 

In Assessment of geothermal resources of the United States, 
1978. 

The geopressured-geothermal energy contained in pore 
waters of sedimentary rocks to a depth of 22,500 ft (6.86 km) in the 
northern Gulf of Mexico basin, both onshore and offshore is esti- 
mated. The total thermal energy in waters of both sandstone and 
shale is estimated to be 107,000 x 10'* J, of which 11,000 x 10** J is 
in sandstone and thus represents the amount from which initial pro- 
duction will be drawn. Assuming saturation of the water with 
methane, the total methane dissolved in water within sandstone and 
shale is 59,000 x 10’? standard cubic feet. Of this, 5700 x 10’? stand- 
ard cubic feet, equivalent to 6000 x 10'* J of thermal energy, is con- 
tained in water within sandstone. Application of the recoverability 
analysis presented by Papadopulos and others (1975) in USGS Cir- 
cular 726 suggests that recoverable thermal energy ranges from 270 
x 10'* J under plan 3 (controlled development with limited pressure 
reduction and subsidence) to 2800 x 10'* J under plan 2 (depletion 
of reservoir pressure). The energy equivalent of recoverable meth- 
ane ranges from 158 x 10'* J under plan 3 to 1640 x 10'* J under 
plan 2. The electricity producible from this thermal energy at a 
conversion efficiency of 8% ranges from 23,000 MWe for 30 y 
under plan 3 to 240,000 MWe for 30 y under plan 2. As in Circular 
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726, the dissolved methane is not considered to be used locally, 
and, accordingly, no electrical energy is calculated. 


High-temperature geothermal-energy-supply fore- 
po for the USA. McDevitt, P.K.; Nowotny, K.R. (New 
Mexico State Univ., Las Cruces). Energy Econ.; 2: No. 4, 
223-229(Oct 1980). 

Geothermal energy is one of several new energy forms 
which represents a possible supplementary energy source in the 
future. However, a technological and financial evaluation of these 
resources has not yet been conducted at the national level in the 
USA. Forecasts of future supplies of electricity which may be gen- 
erated by high-temperature geothermal resources in the USA indi- 
cate that, depending on the future behavior of real energy prices 
and on several policy factors, most high-temperature geothermal re- 
sources may prove to be economically feasible in the late 1980s. 
The price of electricity will be the prinicipal determinant of how 
fast geothermal energy comes on line, but tax credit rates, royalty 
rates, capital costs and depletion allowances will also contribute. 9 
references, 6 figures, 9 tables. 


1503 Geothermal Exploration And Exploration 
Technology 


3653 (AD-A—082400) Geothermal energy resources of 
Navy/Marine Corps installations on the Atlantic and Gulf 
Coastal Plain. Interim report, Jun-Sep 78. Edsall, D.W. 
(Naval Weapons Center, China Lake, CA (USA)). Mar 
1980. 43p. NTIS, PC A03/MF AOl1. 

The search for alternative energy sources is of great impor- 
tance to the U.S. Navy. Preliminary examination of data from the 
literature, bottom hole temperatures from existing deep wells, and 
heat flow measurements in wells drilled at selected sites as part of a 
current research program sponsored by the Department of Energy 
have demonstrated that low temperature waters (<212 F or 100 C) 
may be available at moderate depths in the major sedimentary 
basins along the Atlantic and east Gulf Coastal Plain. Although the 
possible geothermal energy resources present here are not sufficient 
for electrical power generation, they appear adequate for space 
heating and cooling. The Navy should take a leading role in plan- 
ning and executing exploratory drilling and resource evaluation 
programs, especially at the following installations, all of which are 
major energy users: Norfolk, Portsmouth, and Virginia Beach, Vir- 
ginia; Charleston, South Carolina; and Pensacola, Milton, and 
Panama City, Florida. 


3654 (IDO—1601-3) Geochemistry of solid materials 
from two US geothermal systems and its application to explo- 
ration. Bamford, R.W. (Utah Univ., Salt Lake City (USA). 
Earth Science Lab.). Jul 1978. Contract AS07-761D01601. 
213p. NTIS, PC A10/MF AOl1. 

Initial development of geochemical techniques for explora- 
tion and exploitation of geothermal systems is described. The tech- 
niques are based on analysis of solid materials. Distributions of Cu, 
Mo, Pb, Zn, Ag, As, Sb, Co, Ni, Mn, Fe, Bi, B, Te, In, Sn, and W 
are determined and evaluated for several sample types in a hot 
water system (Roosevelt Hot Springs, Utah) and a vapor dominated 
system (Geysers, California). The sample types analyzed are mange- 
tic fractions, whole rock samples, and two different heavy liquid 
separates derived from cuttings composites from geothermal wells 
and shallow rotary drill holes. The results show that multi-element 
geochemical zoning is developed at both a relatively small scale of 
over hundreds of feet around individual steam entries (SEs) and hot 
water entries (HWEs) in geothermal wells, and at a larger scale of 
over thousands of feet both vertically and laterally in geothermal 
systems. Zoning is surprisingly similar for both hot-water and 
vapor-dominated systems. Trace elements which display the most 
consistent and useful zoning characteristics are As, Sb, Pb, Zn, Mn, 
B, and W. Optimum delineation of the zoning is provided by +3.3 
heavy liquid (HL) samples compared to the other sample types 
evaluated. Utilization of +3.3 samples maximizes detection of hy- 
drothermal trace elements and markedly reduces or eliminates 
chemical signatures specifically related to rock type. 
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3655 (USGS-CIRC—790, pp 8-11) Heat flow and con- 
a thermal regimes. Sass, J.H.; Lachenbruch, 


In Assessment of geothermal resources of the United States, 
1978. 

Refined regional heat-flow data do not change the conclu- 
sion of Diment and others (1975) in USGS Circular 726 that 33 +- 
4 x 10% J of thermal energy is stored at temperatures above mean 
annual surface temperature in the outer 10 km of the Earth beneath 
the United States. Updated heat-flow information is depicted on 
maps. 


1504 Legal And Institutional Aspects 


3656 Geothermal Advisory Committee to California 
State Energy Resources Development and Conservation Com- 
mission. Final report. Sacramento, CA; California State 
Energy Resources Development and Conservation Commis- 
sion (Jan 1979). 68p. (NP—25171). 

The following are included: membership of the Geothermal 
Advisory Committee to the California Energy Commission, April 
1978 to January 1979; discussion of committee value to commission 
and participants; benefits to commission in extending committee 
through 1979; final report preparation; commission requesting rec- 
ommendations; committee recommendations for commission prior- 
ities; committee recommendations for commission policies; com- 
ments on direct-heat, on-site, and small scale generation, and Gey- 
sers counties land use concerns; and sample procedures submitted 
by Imperial County. (MHR) 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 3652 


1506 Environmental Aspects And Waste Disposal 


3657 (DOE/EA—0119) Environmental assessmental, 
geothermal energy, Heber geothermal binary-cycle demonstra- 
tion project: Imperial County, California. ( ment of 
Energy, Washington, DC (USA)). Oct 1980. 310p. NTIS, 
PC Al4/MF AOl1. 

The proposed design, construction, and operation of a com- 
mercial-scale (45 MWe net) binary-cycle geothermal demonstration 
power plant are described using the liquid-dominated geothermal 
resource at Heber, Imperial County, California. The following are 
included in the environmental assessment: a description of the af- 
fected environment, potential environmental consequences of the 
proposed action, mitigation measures and monitoring plans, possible 
future developmental activities at the Heber anomaly, and regula- 
tions and permit requirements. (MHR) 


1508 Geothermal Power Plants 
REFER ALSO TO CITATION(S) 3657, 3659 
1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 3453, 3456, 3457 


3658 (LBL—11497) Reservoir simulation studies: Wair- 
akei Geothermal Field, New Zealand. Final report. Pritchett, 
J.W.; Rice, L.F.; Garg, S.K. (Systems, Science and Soft- 
ware, La Jolla, CA (USA)). Jan 1980. Contract W-7405- 
ENG-48. 109p. (GREMP—11; SSS-R—80-4313). NTIS, PC 
A06/MF AOl1. 

Numerical reservoir simulation techniques were used to per- 
form a history-match of the Wairakei geothermal system in New 
Zealand. First, a one-dimensional (vertical) model was chosen; real- 
istic stratigraphy was incorporated and the known production his- 
tory was imposed. The effects of surface and deep recharge were 
included. Good matches were obtained, both for the reservoir pres- 
sure decline history and changes in average discharge enthalpy 
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with time. Next, multidimensional effects were incorporated by 
treating with a two-dimensional vertical section. Again, good histo- 
ry matches were obtained, although computed late-time discharge 
enthalpies were slightly high. It is believed that this disparity arises 
from inherently three-dimensional effects. Predictive calculations 
using the two-dimensional model suggest that continued future pro- 
duction will cause little additional reservoir pressure drop, but that 
thermal degradation will occur. Finally, ground subsidence data at 
Wairakei was examined. It was concluded that traditional elastic 
pore-collapse models based on classical soil-mechanics concepts are 
inadequate to explain the observed surface deformation. It is specu- 
lated that the measured subsidence may be due to structural effects 
such as aseismic slippage of a buried reservoir boundary fault. 


1510 Direct Energy Utilization 


3659 Heat pump and geothermal energy. Nguyen, V.T. 
(MITRE Corp., McLean, OYA iP XV. XVLX .6 of Heat 
ae technology conference. S water, OK; Oklahoma 
tate University (1979). 

From 4. annual heat pump technology conference; Still- 
water, OK, USA (9 Apr 1979). 

The feasibility of using geothermal energy as the input 
energy for heat pump systems was examined. The current status of 
geothermal energy utilization is briefly reviewed, and relevant 
characteristics of the geothermal fluid are discussed. Some geother- 
mal powered heat pump cycles are suggested and examined to iden- 
tify parameters or criteria which determine the effectiveness of 
such cycles. (MHR) 


16 TIDAL POWER 
1608 Wave Energy Converters 


3660 U.S. Department of Energy ocean waves and ocean 
currents energy conversion an overview. Sher- 


programs-- 
wood, W.G.; Rogalski, W.W.; Midboe, E.A.; Szeto, F. (US 
DOE, Washington, DC). pp 80-85 of Marine technology 79: 
ocean energy, Marine Technolo y Society annaul confer- 


ence, 15th, 1979. Washington, ; Marine Technology So- 
ciety (1979). 

From Marine Technology Society conference; New Orleans, 
LA, USA (10 Oct 1979). 

This paper presents an overview of the approach being taken 
to develop methods to extract the ocean currents and waves energy 
to where these methods can effectively contribute to the energy 
needs of the U.S. Characteristics of wave and current energy con- 
version systems being considered are discussed including foreign 
developments. 6 refs. 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 3780 
1701 Availability (climatology) 


3661 (PNL-SA—8678) Mass-consistent, interpolated 
wind fields for complex terrain. Drake, R.L.; Huang, C.H. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Sep 1980. Contract AC06-76RL01830. 8p. (CONF-801064— 
4). NTIS, PC A02/MF AOI. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Mass-consistent modeling is an attempt to derive snapshots 
of the mean wind field over a section of terrain from given sets of 
measured wind fields. The modeling scheme presented is based on 
the assumption that the best mass-conserving wind field is a strong 
function of the interpolation technique for the measured winds and 
a weak function of the mass conservation scheme. The proposed 
scheme includes the following special features: a terrain-following 
coordinate system, an arbitrarily defined upper boundary, and a 
provision for density stratification. The accuracy and utility of the 
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scheme was tested against an analytically derived wind field flow- 
ing over an analytically defined terrain. 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 3661 


3662 (DOE/NASA/1028—27) Performance of a steel 
spar wind turbine blade on the MOD-0 100 kW experimental 
wind turbine. Keith, T.G. Jr.; Sullivan, T.L.; Viterna, L.A. 
(National Aeronautics and mpeee Administration, Cleveland, 
OH (USA). Lewis Research Center). 1980. Contract 
AI01-76CS20004. 25p. (NASA-TM—81588). NTIS, PC 
A02/MF AOl1. 

The performance and loading of a large wind turbine rotor, 
38.4 m in diameter and composed of two-cost steel spar blades has 
been examined. Two blades were fabricated at Lewis Research 
Center and successfully operated on the Mod-0 wind turbine at 
Plum Brook. The blades were operated on a tower on which the 
natural bending frequency has been altered by placing the tower on 
a leaf-spring apparatus. It was found that neither blade performance 
nor loading were affected significantly by this tower softening tech- 
nique. Rotor performance exceeded prediction while blade loads 
were found to be in reasonable agreement with those predicted. 
Seventy-five hours of operation over a five month period resulted 
in no deterioration in the blade. 


3663 (DOE/NASA/1028—28) Data acquisition and 
analysis in the DOE/NASA wind energy program. Neus- 
tadter, H.E. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1980. 
Contract AI01-76CS20004. 19p. (NASA-TM—81603; 
CONF-801059—2). NTIS, PC A02/MF AOl1. 

From 32. meeting of the mechanical failures prevention 
group; Santa Monica, CA, USA (7 Oct 1980). 

The focus of this report is on the technology data system 
which consists of the following elements: (1) sensors which meas- 
ure critical parameters such as wind speed and direction, output 
power, blade loads and strains, and tower vibrations; (2) remote 
multiplexing units (RMUs) mounted on each wind turbine which 
frequency modulate, multiplex and transmit sensor outputs; (3) the 
instrumentation available to record, process and display these sig- 
nals; and (4) centralized computer analysis of data at the NASA- 
Lewis Research Center in Cleveland, Ohio. RMU characteristics 
and multiplexing techniques are presented. Data processing is illus- 
trated by following a typical signal through instruments such as the 
analog tape recorder, analog-to-digital converter, data compressor, 
digital tape recorder, video (CRT) display, and strip chart recorder. 
Saple output data from the 200 kW Mod-OA wind turbine at Clay- 
ton, New Mexico, are presented. 


3664 (NYSERDA—80-7) Aerodynamic characteristics of 
the Toroidal Accelerator Rotor Platform (TARP) wind energy 
conversion system. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Dept. of Mechanical Engineering). Feb 1980. 69p. 
NYSERDA, Rockefeller Plaza, Albany, NY. 

This report describes an analytical and experimental research 
program that has been conducted at Rensselaer Polytechnic Insti- 
tute for the purpose of evaluating the aerodynamic characteristics 
of the Toroidal Accelerator Rotor Platform (TARP) wind energy 
conversion system. The TARP is an obstruction type flow concen- 
trator and accelerator which converts ambient winds into low pres- 
sure, high kinetic energy zones in the immediate proximity of a 
wind energy conversion unit. A TARP may be described as being 
substantially the shape of an inner section of a hollow toroid. A 
twin rotor system of any kind may be mounted within the peripher- 
al flow channel about a TARP structure such that each rotor is sit- 
uated in the optimum accelerated flow velocity region for best 
energy recovery. In a series of preliminary experimental tests, the 
pressure distribution about the basic TARP configuration was ob- 
tained at Reynolds numbers based on the TARP’s minimum diame- 
ter ranging from about 1.1 x 10° to 9.0 x 10°. 
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2001 Power Plants And Power Generation 


3665 (EPRI-CS—1547) Analytical and experimental 
study of multiple plumes. Final report. Huang, L.C.; Jain, 
S.C. (Iowa Inst. of Hydraulic Research, Iowa City (USA)). 
Sep 1980. 102p. NTIS, PC A06/MF AO1. 

A numerical integral model to predict the plume behavior 
from multiple cooling towers is presented. The model is applicable 
for an arbitrary wind velocity profile. The length of the merging 
zone is neglected in the model, which results in discontinuity in the 
centerline temperature and velocity distributions, but its effect on 
the flow conditions in the far-field is not significant. A series of lab- 
oratory model tests with two and three plumes was conducted in 
the Environmental Flow Facility of the Institute of Hydraulic Re- 
search. Numerical and experimental results are compared. 


3666 (EPRI-EA—1588) Selected alternatives to conven- 
tional chlorination. Final report. Garey, J.F. (Marine Re- 
search, Inc., Falmouth, MA (USA)). Oct 1980. 108p. NTIS, 
PC A06/MF AOl. 

This study was jointly funded by EPRI and five electric util- 
ity companies in New England (New England Power, Northeast 
Utilities, United Illuminating, Vermont Yankee Nuclear, and Public 
Service of New Hampshire). Previous investigations had identified 
three major areas for further study: continuous low-level chlorina- 
tion, dechlorination, and condenser biofouling control. Continuous 
low-level chlorination, studied at two locations, one on open coast- 
al water and the other in an industrialized estuarine area, showed 
that 0.1 ppM total residual oxidant (TRO) prevented attachment of 
the blue mussel (Mytilus edulis) to concrete surfaces. Chronic 
bioassays showed that 0.075 ppM TRO reduced biofouling by in- 
digenous organisms; 0.1 ppM TRO slightly increased mortalities of 
the Atlantic silversides (Menidia menidia) but had no effect on the 
American oyster (Crassostrea virginica). Dechlorination investiga- 
tions showed that threespine sticklebacks (Gasterosteus aculeatus), 
Atlantic silversides (Menidia menidia), larval bay scallops (Argo- 
pecten irradians), and the copepod Acartia tonsa exposed to water 
chlorinated to 0.5 ppM TRO for 10, 100, and 1000 seconds, fol- 
lowed by dechlorination with sodium thiosulfate, all suffered sig- 
nificant toxic effects. Condenser tube biofouling studies showed 
that there was a strong correlation between condenser performance 
and condenser tube biofouling; biofilm induction varied inversely 
with ambient water temperature, but orientation of the tubes had no 
effect on biofilm formation; and all chemicals tested (mono-, di-, 
and trisodium phosphate; Polident; and TRO at 0.1 ppM) reduced 
but did not remove biofilms. 


3667 (TVA-EDT—100) Methods for monitoring chlorin- 
ated discharges, June 1978-February 1979. Seaman, C.V.; 
Flora, H.B. II; Hiltunen, R.A. (Tennessee Valley Authority, 
Chattanooga (USA). Office of Power). 1979. 85p. NTIS, PC 
A05/MF AOl1. 

This report summarizes results obtained from on-line chlo- 
rine analyzer tests conducted by TVA at the John Sevier Steam 
Plant from June 1978 through January 1979. The objective of this 
research effort was to test and/or develop, through research, meth- 
ods of monitoring the magnitude of total residual chlorine dis- 
charges from a once-through condenser cooling system. The meth- 
ods of monitoring must be able to consistently and accurately meas- 
ure low residuals (0.0 to .85 mg/l) of FRC and TRC in order to 
comply with NPDES chlorinated water effluent guidelines and 
must be able to compare favorably with established standard proce- 
dures. A sample system was constructed to deliver a representative 
sample to each of the three different manufacturers’ analyzers. The 
manufacturers were Fischer and Porter Company, National Sonics/ 
Envirotech, and Orion Research. Each analyzer was commissioned 
on location by a field service technician representing the respective 
vendors. Data was collected from each analyzer by means of a strip 
chart recorder, collated and used to determine instrument precision. 
Instrument accuracy was determined by comparing analyzer data 
with data obtained by amperometric titration (D-1253-76A) 
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2002 Environmental Aspects 
REFER ALSO TO CITATION(S) 3391, 3428, 3666, 3667, 3673, 4143 


3668 (EPRI-EA—1111(Vol.5)) Methodology for evalua- 
tion of multiple power plant cooling system effects. Volume 
V. Methodology application to prototype: Cayuga Lake. Final 
report. (Tetra Tech, Inc., Lafayette, CA (USA)). Oct 1980. 
117p. NTIS, PC A06/MF AO1. 

The models developed in this project can be used to evalu- 
ate impacts on ecosystems due to the operation of multiple power 
plant cooling systems on a single water body. The models simulate 
the behavior of ecosystems with added stresses from cooling system 
operation. The ecosystem is simulated simultaneously with cooling 
water withdrawal, passage of the water through the plants (with 
different induced mortality rates) and discharge back to the ecosys- 
tem. The equations, rationale for relationships, and user's guide are 
contained in earlier volumes (I, II, III, IV). This volume illustrates 
the use of the methodology for Cayuga Lake, New York. The ap- 
plication results show reasonable agreement between specific and 
generalized state variables. The results from 1-year and 10-year sim- 
ulations appeared to be reasonable predictions. The additional 
power plants increased impingement and entrainment and transport- 
ed nutrients from deeper waters to the photic zone since the intakes 
were located at lower depths. Increased nutrients in the photic 
zone resulted in an increase in the overall productivity of Cayuga 
Lake. As a result of methodology applications, it was tentatively 
concluded that ecosystem impacts of one or two additional power 
plants would fall within the natural variability of the lake. The 
Cayuga Lake application has demonstrated that the methodology is 
an important tool for assessing the effects of multiple power plants 
on a single waterbody. It provides a useful approach to combining 
ecosystem complexity and computing the integrated responses to 
cooling system operation. Future contributions to methodology de- 
velopment should come from better and more accurate definitions 
of the ecosystem processes so that mathematical models can be 
more precise. 


3669 (PB—80-154073) Study of New England utilities’ 
particulate air pollution control facilities to de+ermine relative 
viability of approaches to upgrade and retrofit. Melcher, J.R.; 
Zieve, P. (Massachusetts Inst. of Tech., yur 7 (USA). 
Energy Lab.). Nov 1979. 439p. NTIS, PC A19/MF A011. 

The goals of this study are to define the air pollution control 
requirements of the sponsoring utilities over a ten-year period and 
investigate the extent to which selected innovative particulate con- 
trol technologies can contribute to meeting these requirements. Sce- 
narios are developed that describe the air pollution control require- 
ments of five facilities selected from those owned by the sponsorin, 
utilities, and the use of innovative technologies as retrofits is inves- 
tigated for each. Six innovative technologies are chosen from a 
review of available literature according to their potential for solv- 
ing utility emissions problems. 


3670 Method for NOx removal from stack gases . Yan, 
T.Y. (to Mobil Corp). US Patent 4,218,427. 19 Aug 1980. 
Filed date 23 Apr 1979. vp. 

A method for reducing NOx in stack gases is disclosed 
which comprises contacting stack gas with a fluidized bed of pul- 
verized coal at a temperature within the range from about 400°- 
700°C, passing the gaseous effluent from the fluidized bed reactor 
to a heat recovery unit to complete the combustion of volatiles 
evolved in the fluidized bed reactor and to recover the heat content 
of the treated stack gas, and then discharging the treated gas to the 
atmosphere. In a preferred embodiment of the method of this in- 
vention, the treated gases passing from the heat recovery unit are 
subjected to a sulfur compound removal step before being dis- 
charged to the atmosphere. 
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3671 (AD-A—081545) Ac-de power processor, Type I. 
Final report, March 1976-March 1978. Biess, J.J. CrRW'T De- 
fense and Space Systems Group, Redondo Beach, CA 
(USA). Power Conversion Electronics Dept.). Nov 1979. 
Contract DAABO7-76-C-1336. 100p. NTIS, PC A05/MF 
AOl. 

The AC-DC Power Processor Type I Power Module fur- 
nishes O-100ADC over an output voltage range of 24 to 32VDC 
from a 120/208 30 50/60/400Hz power source. Remote output 
voltage sensing at the load circuit is provided to eliminate the IR 
drop of the power distribution cabling between the power module 
and the load. The power module can also be used for battery 
charging from 5 to 100A. A thyristor series LC resonant inverter 
power stage is used to provide the output power control and regu- 
lation, input/output ground isolation and protection of the power 
thyristor. The power supply is constructed in accordance with the 
shelter-installed, mobile GE equipment for shelter or van use with- 
out the use of fans for cooling. The internal electronics are modu- 
larized according to circuit function with provisions for easy re- 
moval and repair. 


3672 (EPRI-EL—1550) Phase-to-phase switching surge 
design. Addendum to Transmission Line Reference Book: 115- 
138 kV compact line design. Final report. Grant, I.S.; Paul- 
son, A.S. (Power Technologies, Inc., Schenectady, NY 
(USA)). Sep 1980. 246p. NTIS, PC Al1/MF AOl1. 

Phase-phase switching surge design information has been ob- 
tained from an experimental and analytical project. Goals of the 
project were to develop information and methods for the design of 
115 to 138 kV compact transmission lines but the results are appli- 
cable to all designs with spacings in the range tested. Advanced sta- 
tistical methods were used to plan and execute the tests and analy- 
ses. Switching surge flashover measurements were made for phase- 
phase spacings of 3, 6, and 12 ft, on line lengths of 30, 150 and 1200 
ft. Effects of the surge ratio alpha, the surge voltage on the third 
phase, line hardware, and height were also studied. Weather cor- 
rection factors were obtained from the test results as concomitant 
variables. Methods developed for this project offer unique capabili- 
ties for statistical analysis of large complex data sets. The tech- 
niques described permit rapid and stable initial analysis approxima- 
tions, followed by sophisticated analyses permitting Gaussian or ex- 
tremal function behavior for the data. The techniques include pro- 
cedures for automatic rejection of spurious readings, and for cen- 
sored analyses which utilize flashover voltage information in addi- 
tion to the binary flashover/no flashover records. Results are pre- 
sented in a simplified form for ready use by design engineers. A 
design example shows significant spacing reduction to be possible 
over designs from previous methods in which conservative assump- 
tions were necessary. Key features of the results are: higher with- 
stand voltage versus phase spacing than previously assumed; higher 
withstand voltage for extension to long lines from short test elec- 
trodes than previously assumed; and development of new weather 
correction factors for phase-phase designs. Analysis of the test 
methods and results also provided insights permitting development 
of accelerated test methods, which will offer savings in future test- 
ing of this type. 


3673 (EPRI-EL—1587) Human response to interference 
with TV picture quality. Janischewskyj, W.; Harvey, E.B. 
(Toronto Univ., Ontario (Canada)). Oct 1980. 86p. NTIS, 
PC AOS/MF AOI. 

Corona on transmission line conductors and spark gaps on 
loose or defective transmission line hardware can give rise to visual 
interference to television interference. The extent to which the in- 
terference is a concern (i.e., annoying) depends on the intensity of 
the interference as well as the strength of the television signal and 
can best be expressed as a function of the signal-to-noise ratio 
(SNR), the decibel difference between the wanted signal and the 
anwanted noise (interference). The study documented in this report 
1as assessed, through subjective testing involving over 500 subjects, 
he interference level, as a function of SNR, of three different 
ources of interference: wet-weather conductor corona, a large 
park gap (5 mm), and a small spark gap (0.8 mm). The results of 
he study should be particularly useful to the utility industry in as- 
essing the environmental impact of high-voltage transmission lines. 
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3674 (SPV—49) Land use of 800 kV transmission lines. 
(Statens Planverk, Stockholm (Sweden)). 1980. 91p. (In 
Swedish). NTIS (US Sales Only), PC A0S/MF A0O1. 

Electric power transmission at 800 kV level is proposed in 
Sweden. The National Power Administrtion has applied for right- 
of-way permits in order to erect an initial 800 kV transmission line 
linking the nuclear power plant at Forsmark with the Stockholm 
area. A 800 kV grid linking Sweden's four nuclear power sites with 
major consumer centers in the future is discussed. The National 
Board of Physical Planning and Building has been commissioned by 
the Government to compile a report on the land use impact of 800 
kV transmission lines. This report describes those aspects of trans- 
mission lines that can primarily affect the environment. It has been 
estimated that the major problems are the dimensions of proposed 
structures, the electric fields created beneath transmission lines and 
the noise created during humid weather conditions. The different 
opportunities available for minimizing the environmental impacts 
that may occur are discussed. The National Board of Physical Plan- 
ning and Building's proposed measures deal primarily with the 
problem of noise which is regarded as the most important aspect 
seen from the land conservation viewpoint. Separate appendices 
provide summaries of the assessments of various authorities con- 
cerning the environmental impact of 800 kV transmission lines and 
lists of available literature concerning the consequences of extra- 
high voltage transmission. 


3675 Control logic for an inverter ripple controlled 
power system. Berman, A.; Galloway, J. (to Oxy Metal In- 
dustries Corp). US Patent 4,215,394. 29 Jul 1980. Filed date 
29 Jun 1978. vp. 

An improvement in a load management system for providing 
an audio frequency signal onto a three phase electrical lineis de- 
scribed comprising: solid state inverter means actuable to one con- 
dition for providing a three phase signal for a dc source and to an- 
other condition for not providing said three phase signal and com- 
prising a plurality of unidirectional current controlled conduction 
solid state load devices, a three phase isolation transformer connect- 
ing said inverter means to the electrical line, control means includ- 
ing at least two of said controlled conduction solid state devices for 
providing a low impedance path for backfeed current from the 
electrical line during said other condition. 
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2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 3717 


3676 (CONF-801107—31) Analysis of relationship be- 
tween stability and flow parameters in a BWR. Upadhyaya, 
B.R.; Kitamura, M. (Tennessee Univ., Knoxville (USA). 
Dept. of Nuclear Engineering). 1980. Contract W-7405- 
ENG-26. 6p. NTIS, PC A02/MF AO1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Results of quantitative analysis of mutual relationship be- 
tween the BWR stability and channel steam velocity are presented. 
The stability parameter, defined by the damping ratio, and the 
steam velocity are estimated by analysis of neutron noise data from 
local power range monitor (LPRM) detector signals. These param- 
eters are treated as varying randomly as a function of time. 


3677 (UCID—18689) Technical evaluation of the pro- 
posed design modifications and technical specification changes 
on grid voltage degradation (Part A) for the Pilgrim Nuclear 
Power Station, Unit 1. White, R.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1980. Contract 
W-7405-ENG-48. 20p. NTIS, PC A02/MF AOI. 

This report documents the technical evaluation of the pro- 
posed design modifications and Technical Specification changes for 
protection of Class 1E equipment from grid voltage degradation for 
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the Pilgrim Nuclear Power Station. The review criteria are based 
on several IEEE standards and the Code of Federal Regulations. 
The evaluation compares the submittals made by the licensee with 
the NRC staff positions and the review criteria and presents the 
reviewer's conclusion on the acceptability of the proposed system. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


3678 (CONF-801091—6) Prevention and cure of dis- 
eased fuel rod simulators, from conception to death, by timely 
and proper inspection. Snyder, S.D. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 17p. 
NTIS, PC A02/MF AO1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The major inspection methods - electrical, radiographic, and 
infrared - employed during the development, fabrication, and use of 
fuel rod simulators are described. Principal emphasis is placed on 
the infrared scanning inspection system and interpretation of test re- 
sults. The role of liquid penetrant inspection and helium mass spec- 
trograph testing is mentioned. Correlation and feed-back of infor- 
mation from all inspections during the development and fabrication 
steps are detailed. 


3679 (DOE/ET/34213—3) Post-irradiation examination 
of Oconee 1 fuel: end-of-cycle 2 nondestructive test phase. 
(Babcock and Wilcox Co., Lynchburg, VA (USA)). Nov 
1979. Contract AC02-78ET34213. 68p. (BAW—1574). 
NTIS, PC A04/MF AOl1. 

Standard B and W Mark B (15 x 15) pressurized water reac- 
tor fuel assemblies were nondestructively examined at the end of 
the second cycle of Oconee 1 reactor operation. Burnups of the 16 
fuel assemblies examined ranged from 13,100 to 20,000 MWd/mtU. 
The examinations were conducted in the Oconee | and 2 spent fuel 
storage pool using the installed underwater test equipment. Data 
obtained included fuel rod and fuel assembly dimensions, water 
channel spacings, holddown spring forces, fuel rod crud character- 
istics, and fuel column axial gap and stack lengths. Visual examina- 
tions revealed no evidence of significant rod bowing, cladding de- 
formation, cocked grids, or rod defects. The results, summarized in 
this report, indicate that the assemblies performed well through two 
cycles of reactor operation. 


3680 (UCID—18690) Technical evaluation of the pro- 
posed design modifications and technical specification changes 
on grid voltage degradation (Part A) for the Rancho Seco Nu- 
clear Generating Plant. White, R.L. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). Oct 
1980. Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF 
AOl. 

The Rancho Seco Nuclear Generating Plant has two 4160- 
volt and two 480-volt Class 1E buses. The existing undervoltage 
protection design uses a single undervoltage relay on each 4160- 
volt Class 1E bus. If the voltage drops below 3534 volts (85% of 
4160 volts), the undervoltage relay will energize a set of load-shed- 
ding relays. The load-shedding relays initiate the disconnection of 
the emergency 4160-volt buses from the off-site source, load shed 
the emergency 4160-volt buses, start the emergency diesel gener- 
ators, and provide an enabling signal for the load-sequencing timing 
circuit. When the emergency diesel generator reaches the required 
voltage it is connected to the emergency buses and load-sequencing 
will begin automatically, if a safety injection (SI) signal exists. The 
licensee has proposed a design change to establish an automatic de- 
graded voltage protection circuitry. The modification consists of in- 
corporating the existing undervoltage protection scheme will con- 
sist of 3 undervoltage relays monitoring each 4160-volt emergency 
bus. The 3 undervoltage relays will be arranged in a 2-out-of-3 co- 
incident logic with a setpoint of 3771 volts +- 38 volts (90.6% of 
4160 volts) with a time delay of 12 seconds +- 1.2 seconds. 
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3681 (UCID—18691) Technical evaluation of the pro- 
posed design modifications and technical specification changes 
for the R.E. Ginna Nuclear Power Plant, Unit 1. Selan, J.C. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 1980. Contract W-7405-ENG-48. 2Ip. 
NTIS, PC A02/MF AO1. 

The present design uses undervoltage relays to sense the loss 
of offsite power. There are no Class 1E loads on the 4160-volt 
buses. This design consists of two relays per 480-volt Class 1E bus 
(two Class 1E buses per redundant load group) for the first level of 
undervoltage protection. An undervoltage condition (loss-of-volt- 
age) will result in isolating the Class 1E buses from all offsite 
sources, initiating emergency diesel generator start and load shed- 
ding on the Class 1E buses, permitting closure of the diesel gener- 
ator supply breakers, and lastly, the loads will be automatically 
time-sequenced onto the buses. Actuation begins with loss of volt- 
age to 368 volts (77% of 480 volts). The existing system does not 
bypass the load-shedding feature once the emergency diesel gener- 
ators are energizing the Class 1E buses. The licensee has proposed 
a design change which includes automatic degraded voltage protec- 
tion. This modification consists of the addition of two time-delayed, 
undervoltage relays on each 480-volt Class 1E bus, to provide the 
second level of undervoltage protection. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 3508 


3682 (DOE/SF/02034—T7) Utility assessment: the 
market for the high temperature gas-cooled reactor and the 
incentives for its utilization. (Gas-Cooled Reactor Asso- 
ciates, La Jolla) CA (USA)). Sep 1980. Contract ACO03- 
78SF02034. 251p. NTIS, PC A1l2/MF AO1. 

The approach taken in this assessment is one in which the 
HTGR is evaluated from the perspective of its eventual users and 
operators - the utility industry. Section 2 of this report presents 
projections of future electrical and process heat energy demands in 
order to attempt to quantify the potential market for the HTGR. 
Section 3 provides an analysis of the effects of the HTGR on spe- 
cific utility systems as well as extrapolated results on a national 
basis. Section 4 presents assessments of the various recognized in- 
centives for HTGR commercialization. Sections 5, 6, and 7 present 
technical descriptions, and economic and market assessments of 
each of the three reference HTGR systems, namely the HTGR 
Steam Cycle, Gas Turbine, and Reformer. 


3683 (GA-A—16088) US/FRG Umbrella Agreement for 
cooperation in GCR development: Fuel, Fission Products and 
Graphite Subprogram. Quarterly status report, June 1, 1980- 
September 30, 1980. Gulden, T.D. (General Atomic Co., 
San Diego, CA (USA)). Sep 1980. Contract ATO3- 
76ET35300. 21p. NTIS, PC A02/MF AO1. 

This report describes the status of the cooperative work 
being performed on fuel development, fission product behavior, and 
graphite development for GCRs. (DLC) 


3684 (ORNL/TM—6991) Simulated fission product-SiC 
interaction in Triso-coated LEU or MEU HTGR fuel parti- 
cles. Pearson, R.L.; Lindemer, T.B.; Beahm, E.C. (Oak 
Ridge National Lab., TN (USA)). Nov 1980. Contract W- 
7405-ENG-26. 79p. NTIS, PC AO5/MF AOl1. 

Proliferation issues relating to the use of highly enriched 
uranium (HEU) have led to an evaluation of the fission product-SiC 
interaction problems that might arise if low enriched uranium 
(LEU) or medium enriched uranium (MEU) were used as fissile 
fuel in HTGR systems. Simulated Triso-coated UO2, UC2, and 
UO:/UC, particles mixed with varying amounts of Mo, Ru, Rh, 
Pd, Ag, and Cd were prepared. These fission products were chosen 
because, after full burnup, their concentrations are higher in LEU 
and MEU fuels than in HEU fuel. After the particles were heat 
treated in the laboratory, their behavior was examined by use of 
metallography, scanning electron microscopy, and electron micro- 
probe x-ray analysis. 
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3685 (CONF-800648—20) GCFR_ shielding physics ' 
design and experimental program. Bartine, D.E.; Hamilton, 
on J. (Oak Ridge National Lab., TN (USA); General Atomic 

., San Diego, CA (USA)). 1980. Contract W-7405-ENG- 
6 ‘Tp. NTIS, PC A02/MF AO1. 

From GCFRP program technical review meeting; San 
Diego, CA, USA (4 Jun 1980). 

Analysis of the CORE 14 ThO, axial blanket experiment has 
produced the following results: The EIR and ORNL ENDF/B-4 
data libraries produce similar central reaction rates (+-3% differ- 
ence) except for the significantly higher **?Th (n, 2n) rate obtained 
using ORNL ENDF/B-4 data. Both libraries underpredict the cen- 
tral Th capture and fission rates with C/E values of 0.93 to 0.96 
and 0.88 to 0.90 for C2/F9 and F2/F9, respectively. ENDF/B-5 
thorium data produce significantly lower capture rates (-7%) and 
better fission and (n, 2n) rates (+5% and -6%, respectively) rela- 
tive to ENDF/B-4 data. The central C/E values were insensitive to 
the theory and modeling approximations investigated; however, the 
weighting spectrum utilized in the cross section collapse must be 
properly matched to the calculated broad-group spectrum. 


3686 (CONF-801091—8) Development of variable width 
ribbon heating elements for liquid metal and gas-cooled fast 
breeder reactor fuel rod simulators. McCulloch, R.W.; 
Lovell, R.T.; Post, D.W.; Snyder, S.D. (Oak Ridge Nation- 
al Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 23p. 
NTIS, PC A02/MF AO1. 

From International symposium on fuel rod simulators-devel- 
opmems and ee sertenies. Gatlinburg, TN, USA (22 Oct 1980). 

width ribbon heating elements have been fabricated 

which ptr a chopped cosine, variable heat flux profile for fuel 
rod simulators used in test loops by the Breeder Reactor Program 
Thermal Hydraulic Out-of-Reactor Safety test facility and the Gas- 
Cooled Fast Breeder Reactor Core Flow Test Loop. Thermal, me- 
chanical, and electrical design considerations result in the deriva- 
tion of an analytical expression for the ribbon contours. From this, 
the ribbons are machined and wound on numerically controlled 
equipment. Postprocessing and inspection results in a wound, vari- 
able width ribbon with the precise dimensional, electrical, and me- 
chanical properties needed for use in fuel pin simulators. 


3687 (GA-A—15584) Gas-cooled fast breeder reactor 
steady-state irradiation testing program. Acharya, R.T.; 
Campana, R.J.; Langer, S. (General Atomic Co., San 
Diego, CA (USA)). Aug 1980. Contract AT03-76SF71023. 
80p. NTIS, PC AOS/MF AOl. 

The requirements for the gas-cooled fast breeder reactor ir- 
radiation program are specified, and an irradiation program plan 
which satisfies these requirements is presented. The irradiation pro- 
gram plan consists of three parts and includes a schedule and a pre- 
liminary cost estimate: (1) a steady-state irradiation program, (2) ir- 
radiations in support of the design basis transient test program, and 
(3) irradiations in support of the GRIST-2 safety test program. 
Data from the liquid metal fast breeder reactor program are consid- 
ered, and available irradiation facilities are examined. 


3688 (HEDL-SA—1977) Sodium. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 27 Sep 1979. 
Contract AC14-76FF02170. 9p. NTIS, PC A02/MF AOl1. 
Some of the properties of sodium are reviewed, particularly 
its properties which make it useful as a FBR coolant. The FFTF 
and other sodium research facilities at HEDL are described. (DLC) 


3689 (HEDL-SA—2033) Initial fuel load and criticality, 
zero power and characterization testing. Bennett, R.A.; 
Jones, D.H.; Midgett, J.C.; Farabee, O.A.; King, T.L. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 1980. Contract AC14-76FF02170. 23p. (CONF- 
800607—89). NTIS, PC A02/MF AOl1. 

From American Nuclear Society annual meeting; Las Vegas, 


NV, USA (8 Jun 1980). 
The core is designed with three flow zones and two zones of 


fuel density to flatten the radial flux distribution; it has a stainless 
steel reflector to enhance fast neutron flux levels. The core is divid- 
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ed into three trisectors for ease of refueling by the core in-vessel 
handling machines. Each trisector contains three control rods and 
locations for 27 fueled assemblies. One location contains an in-reac- 
tor thimble which contains special fission chambers to monitor the 
startup, and another one contains special accelerometers to measure 
in-core vibration. Six locations have special steel shim assemblies 
placed in-core for control and power flattening purposes. 15 fig- 
ures. 


3690 (ORNL—5675) Gas-Cooled Fast Reactor 
Annual progress report for period ending December 31, 1979. 
Gat, U.; Kasten, P.R. (Oak Ridge National Lab, ™ 
(USA)). ‘Nov 1980. Contract W-7405-ENG-26. 185p. NTIS, 
PC A09/MF AOl1. 

Information on the GCFR reactor is presented concerning 
the Core Flow Test Loop; shielding and physics; pressure vessel 
and closure studies; and irradiation program. 


2107 Regulation And Licensing 


3691 (ORAU/IEA—80-13(M)) Palo Verde Nuclear 
Generating Station: an example of the state role in regional 
nuclear projects. Pasternak, A. (Oak Ridge Associated Uni- 
versities, Inc., TN (USA). Inst. for Energy Analysis). Oct 
1980. Contract AC05-760R00033. 66p. NTIS, PC A04/MF 
AOl. 

A nuclear power plant siting policy which confines new 
construction to existing sites will lead to the formation of large re- 
gional power centers, each involving many utilities from several 
states. The Palo Verde Nuclear Project in Arizona has been exam- 
ined in terms of the role state regulation plays in large regional nu- 
clear projects. State regulatory processes do not reflect the regional 
nature of large power centers. Decisions and actions by individual 
state regulatory commissions create risk and uncertainty for all the 
utility participants in regional projects. A climate and mechanism to 
encourage and facilitate interstate cooperation are needed to en- 
hance the viability of the confined siting policy and the regional 
power center concept. 


3692 (PB—80-914200) Nuclear Regulatory Commission 
Issuances. Monthly reports. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Rules and Records). 
1980. vp. Paper copy available on subscription, North 
American Continent price $50.00/year; single copy price 
PC$6.25, MF$6.25; all others write for quote. 

12 issues. 

The series of monthly reports available by annual subscrip- 
tion presents the decisions and opinions of the Commission, the 
Atomic Safety and Licensing Appeal Boards, the Atomic Safety 
and Licensing Boards, and the Administrative Law Judge. 


2108 Economics 


3693 (HEDL-SA—1975) FFTF operator training. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 27 Sep 1979. Contract AC14-76FF02170. 7p. NTIS, 
PC A02/MF AOl1. 

The qualifications required and the training received by 
FFTF operators are described. The training includes sodium fill 
training and cold plant qualification. Requirements for supervisors 
are also outlined. Arrangement of personnel at FFTF is described. 
Requalification training and recertification are considered. (DLC) 


3694 coy ag 4 = 215) Spent fuel storage: 
a status report. Bostian, R.W. 198 

From Nuclear criticality ae topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

An account is given of Duke Power Co.'s spent fuel storage 
situation. The fuel pools at Oconee, McGuire, and Catawba were 
modified. Pending legislation and the national spent fuel storage 
status are discussed. (DLC) 


3695 (SAND—80-1675, pp 217-239) Criticality safety 
in the storage of spent power reactor fuel. Welfare, F.G. 
1980. 
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From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

Under a compl ‘e nuclear fuel cycle the criticality safety of 
spent fuel would be a very simple problem. Under this situation the 
small number of spent fuel assemblies existing at any given time 
could be easily handled by providing sufficient storage that interac- 
tion between assemblies would be negligible. The large number of 
fuel assemblies which now have to be stored has given rise to some 
difficult questions. The assemblies are stored in sufficiently close 
packed arrays that interaction between assemblies becomes of major 
importance. The neutron absorption by structural materials and by 
specially added neutron poisons is included in the evaluation of the 
system neutron multiplication. Two sets of critical experiments are 
available for the benchmarking of criticality calculations. All of the 
data and techniques are available to allow such high density storage 
to be safely carried out. However, continued storage of spent fuel is 
only a temporary expedient while we await the decisions which 
will lead to permanent solutions. 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 3572, 3682 


3696 (NP—200105) Report of the emergency prepared- 
ness and response task force. Dynes, R.R.; Purcell, A.H.; 
Wenger, D.E.; Stern, P.S.; Stallings, R.A.; Johnson, Q.T. 
(President’s Commission on the Accident at Three Mile 
Island, Washington, DC (USA)). Oct 1979. 175p. GPO. 

The accident at Three Mile Island (TMI) marked the first 
time in the US when traditional planning for emergencies was ap- 
plied to a possible radiological emergency. This report examines the 
planning that existed in the counties surrounding the plant and at 
the state and federal levels. It also examines the responses of the 
various governmental units following the initial accident. 


22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components And Accessories 


REFER ALSO TO CITATION(S) 3939 


3697 (EGG-PHYS—5272) Fast neutron spectroscopy by 
gas proton-recoil methods at the light water reactor pressure 
vessel simulator. Rogers, J.W. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Oct 1980. Contract AC07-761D01570. 
52p. NTIS, PC A04/MF AO1. 

Fast neutron spectrum measurements were made in a Light 
Water Reactor (LWR) Pressure Vessel Simulator (PVS) to provide 
neutron spectral definition required to appropriately perform and 
interpret neutron dosimetry measurements related to fast neutron 
damage in LWR-PV steels. Proton-recoil proportional counter 
methods using hydrogen and methane gas-filled detectors were ap- 
plied to obtain the proton spectra from which the neutron spectra 
were derived. Cylindrical and spherical geometry detectors were 
used to cover the neutron energy range between 50 keV and 2 
MeV. Results show that the neutron spectra shift in energy distri- 
bution toward lower energy between the front and back of a PVS. 
The relative neutron flux densities increase in this energy range 
with increasing thickness of the steel. Neutron spectrum fine struc- 
ture shapes and changes are observed. These results should assist in 
the generation of more accurate effective cross sections and 
fluences for use in LWR-PV fast neutron dosimetry and materials 
damage analyses. 


3698 (GA-A—16015) Gas flow and thermal mixing in a 
helically wound tube bundle. Chiger, H.D. (General Atomic 
Co., San Diego, CA (USA)). Jul 1980. Contract ATO03- 
76ET35300. 95p. NTIS, PC A05/MF AOl1. 

The thermal dissipation of a hot gas streak flowing across a 
segment of a helically wound tube bundle and the bypass flow 
streaming between the tubes and the bundle wall were investigated 
experimentally in the range of 8000 < Re < 50,000. Two different 
modes of creating a hot streak were employed. A planar hot streak 
was (1) injected at the entrance to the tube bundle and (2) generat- 
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ed by electrically heating several tubes past the bundle inlet. In the 
first case the mixing occurs in a region of lower turbulence since it 
occurs near the bundle inlet. In the second case the mixing occurs 
in a region of higher turbulence since the flow has already passed 
over several tube rows before the hot streak is generated. 


2204 Control Systems 


3699 (CONF-801103—9) LOFT advanced control room 
operator diagnostic and display system (ODDS). Larsen, 
D.G.; Robb, T.C. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1980. Contract AC07-761D01570. 10p. NTIS, PC 
A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

The Loss-of-Fluid Test (LOFT) Reactor Facility in Idaho 
includes a highly instrumented nuclear reactor operated by the De- 
partment of Energy for the purpose of establishing nuclear safety 
requirements. The results of the development and installation into 
LOFT of an Operator Diagnostic and Display System (ODDS) are 
presented. The ODDS is a computer-based graphics display system 
centered around a PRIME 550 computer with several RAMTEK 
color graphic display units located within the control room and 
available to the reactor operators. Use of computer-based color 
graphics to aid the reactor operator is discussed. A detailed hard- 
ware description of the LOFT data system and the ODDS is pre- 
sented. Methods and problems of backfitting the ODDS equipment 
into the LOFT plant are discussed. 


2205 Environmental Aspects 


3700 (NUREG—0671) Assessment of the impacts of the 
Salem and Hope Creek Stations on shortnose sturgeon, ‘Aci- 
penser brevirostrum’ lesueur. Technical report. Masnik, M.T.; 
Wilson, J.H. (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Site Safety and Environmental Analy- 
sis). Apr 1980. 115p. NTIS, PC A06/MF AO1. 

Acipenser brevirostrum, a federally recognized endangered 
species, is known from the Delaware River in the vicinity of the 
Salem and Hope Creek Nuclear Stations. The potential for adverse 
impact to this species due to the completion of construction and the 
operation of these stations is assessed. A review of the literature 
pertaining to the distribution, life history, and tolerance of this spe- 
cies is presented. Both historical records and current status of the 
shortnose sturgeon population in the Delaware River are discussed. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 3699, 3710 


3701 (CONF-801144—2) Fabrication of high-uranium- 
loaded U;Os-Al developmental fuel plates. Copeland, G.L.; 
Martin, M.M. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 16p. NTIS, PC A02/MF AOl. 

From International meeting on development, fabric stion, and 
application of reduced-enrichment fuels for research and test reac- 
tors; Argonne, IL, USA (13 Nov 1980). 

A common plate-type fuel for research and test reactors is 
U;Os dispersed in aluminum and clad with an aluminum alloy. 
There is an impetus to reduce the **°U enrichment from above 
90% to below 20% for these fuels to lessen the risk of diversion of 
the uranium for nonpeaceful uses. Thus, the uranium content of the 
fuel plates has to be increased to maintain the performance of the 
reactors. This paper describes work at ORNL to determine the 
maximal uranium loading for these fuels that can be fabricated with 
commercially proven materials and techniques and that can be ex- 
pected to perform satisfactorily in service. 


3702 (CONF-8010103—6) LOFT: a nuclear plant pro- 
viding realistic answers to PWR licensing issues. Solbrig, 
C.W. (EG and G Idaho, Inc., Idaho Falls (USA)). 1980. 
Contract AC07-76I1D01570. 3p. NTIS, PC A02/MF AOl1. 

From LOFT/utility technology transfer meeting; Idaho 
Falls, ID, USA (16 Oct 1980). 
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The following topics are discussed: the LOFT mission; 
LOFT results which have been used by NRC's office of Nuclear 
Reactor Regulation (NRR); NRR current LOFT information 
needs; and the channels of LOFT results dissemination. 


2207 Plutonium And Isotope Production Reactors 


3703 (CONF-8004121—1) Atmospheric tracer experi- 
ments for regional dispersion studies. Heffter, J.L.; Ferber, 
G.J. (National Oceanic and Atmospheric Administration, 
Silver Spring, MD (USA). Air Resources Lab.; Department 
of Energy, New York (USA). Environmental Measurements 
Lab.). 1980. 17p. NTIS, PC A02/MF AO1. 

From European seminar on radioactive releases and their 
dispersion in the atmosphere following a hypothetical reactor acci- 
dent; Riso, Denmark (22 Apr 1980). 

Tracer experiments are being conducted to verify atmos- 
pheric transport and dispersion calculations at distances from tens 
to hundreds of km from pollutant sources. In one study, a 2 1/2 
year sampling program has been carried out at 13 sites located 30 
to 140 km from a source of ®Kr at the Savannah River Plant in 
South Carolina. Average weekly concentrations as well as twice- 
daily concentrations were obtained. Sampling data and meteoro- 
logical data, including surface, tower, and rawinsonde observations 
are available on magnetic tape for model verification studies. Some 
verification results for the Air Resources Laboratories Atmospheric 
Transort and Dispersion Model (ARL-ATAD) are shown for aver- 
aging periods from one week to two years. 


2209 Reactor Safety 


3704 (CONF-801091—5) Multidimensional effects in the 
thermal response of fuel rod simulators. Dabbs, R.D.; Ott, 
L.J. (Oak Ridge National Lab., TN (USA)). 1980. Contract 
W-7405-ENG-26. 15p. NTIS, PC A02/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

One of the primary objectives of the Oak Ridge National 
Laboratory Pressurized-Water Reactor Blowdown Heat Transfer 
Separate-Effects Program is the determination of the transient sur- 
face temperature and surface heat flux of fuel pin simulators (FPSs) 
from internal thermocouple signals obtained during a loss-of-cool- 
ant experiment (LOCE) in the Thermal-Hydraulics Test Facility. 
This analysis requires the solution of the classical inverse heat con- 
duction problem. The assumptions that allow the governing differ- 
ential equation to be reduced to one dimension can introduce sig- 
nificant errors in the computed surface heat flux and surface tem- 
perature. The degree to which these computed variables are per- 
turbed is addressed and quantified. 


3705 (CONF-801091—7) Need and procedure for cali- 
bration of fuel rod simulators. Dabbs, R.D.; Ott, L.J. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 22p. NTIS, PC A02/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Portions of document are illegible. 

An experimental thermocouple calibration procedure and 
four-part calibration program, ORTCAL (ORNL Thermocouple 
Calibration), have been developed to supply FRS performance ir - 
formation to the inverse heat conduction model and program 
ORINC. Case studies have shown that failure to fully classify FRSs 
with regard to component physical properties, gaps, etc., can result 
in severe errors during inverse calculations of the driving potential 
at the surface of the FRS (AT), the spatial and temporal history of 
the heat flow within the FRS, and the surface heat flux. 


3706 (CONF-801091—9) Limits on the experimental 
simulation of nuclear fuel rod response. Hagar, R.C. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 16p. NTIS, PC A02/MF AOl1. 
From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 
¢ steady-state and transient effects of intrinxic geometric 
and material property differences between typical nuclear fuel pins 
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and electric fuel pin simulators (FPSs) are identified. The effective- 
ness of varying the transient power supplied to the FPS in reducing 
the differences between the transient responses of nuclear fuel pins 
and FPSs is investigated. This effectiveness is shown to be limited 
by the heat capacity of the FPS, the allowed range of the power 
program, and different FPS power requirements at different posi- 
tions on a full-length FPS. 


3707 (CONF-801107—32) TMI-2 criticality analysis: 
parametric studies and overall results. Westfall, R.M.; West, 
J.T.; Whitesides, G.E.; Thomas, J.T. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 7p. 
NTIS, PC A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Three hypothetical disrupted core models were analyzed for 
the President's Commission on the Accident at Three Mile Island 
Unit 2. The purpose of this paper is to provide a summary of the 
results obtained from preliminary parametric studies and from the 
analyses of the disrupted core models. Hopefully, the implications 
from these results are useful in planning plant recovery operations. 
However, the scope of this study did not include a quantitative de- 
termination of the probable condition of the reactor core or, on the 
other end, the development of recommendations for specific actions 
to assure the criticality safety of the plant. 


3708 (CONF-801107—34) Application of differential 
sensitivity theory to transients with scram. Parks, C.V.; 
Maudlin, P.J.; Weber, C.F. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 9p. NTIS, PC 
A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Differential sensitivity theory (DST) based on adjoint func- 
tions has been applied to various reactor safety problems. The most 
comprehensive application of DST sensitivity analysis has ad- 
dressed the coupled thermal-hydraulic equations of the MELT-III 
fast reactor safety code, where a power ramp was imposed to elimi- 
nate the neutron point kinetics equations. In extending the above 
work to include realistic neutronic coupling, a DST procedure was 
developed for dealing with parameter discontinuities induced by de- 
pendent variables. 


3709 (CONF-8010103—4) Semisclae program. North, P. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1980. Contract 
AC07-761D01570. 16p. NTIS, PC A02/MF AO1. 

From LOFT/Yutility technology transfer meeting; Idaho 
Falls, ID, USA (16 Oct 1980). 

The major objective of the Semiscale Program is to gather 
system thermal-hydraulic behavior data that is germane to reactor 
safety questions and/or to the conduct of experiments in the Loss- 
of-Fluid Test (LOFT) Facility. The relationship between Semiscale 
experiment results and questions of reactor safety exists primarily 
through computer codes designed to calculate thermal-hydraulic 
behavior. The Semiscale experiment results are used to test the 
computer codes and to provide a basis for improvement where defi- 
ciencies are found. The improved analysis codes are then applied to 
LOFT experiment analysis or to reactor safety analysis. The experi- 
ment facility is a 1:1500 power and volume scaled system that rep- 
resents the major features of a conventional pressurized water reac- 
tor. The vertical dimensions are retained at full scale so cross-sec- 
tional areas are reduced. The system has a 25-rod electrically 
heated core simulator and the fact that the system is small and non- 
nuclear allows relatively rapid and economic experiments. 


3710 (CONF-8010103—5) LOFT small break experi- 
ments: importance and effectiveness of steam generators and 
natural circulation. Linebarger, J.H. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1980. Contract AC07-761D01570. 14p. 
NTIS, PC A02/MF AOl1. 

From LOFT/utility technology transfer meeting; Idaho 


Falls, ID, USA (16 Oct 1980). 
Both four and one inch break diameters in a commercial 


pressurized water reactor (PWR) have been simulated in LOFT 
small break experiments. LOFT Experiments (LOCAs) L3-1 and 
L3-7, respectively, are examples. During L3-1 the fluid leaving the 
break removed sufficient energy to depressurize the system while 
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the core remained covered with fluid. The U-tube steam generator 
was not needed to recover the system. In L3-7, a simulated one 
inch diameter break, the steam generator was required and was ef- 
fective in both removing energy to depressurize the system and 
providing the operator a means of controlling the primary system 
depressurization rate. 


3711 (GA-A—15420(Vol.1)) Reliability studies for the 
gas-cooled fast breeder reactor residual heat removal systems. 
Volume I. Summary of probabilistic analyses. Taniguchi, T.; 
Raabe, P.H. (General Atomic Co., San Diego, CA (USA)). 
Sep 1980. Contract AT03-76SF71023. 76p. NTIS, PC A05/ 
MF AOl. 

The analyses reported represent an update of an ongoing 
probabilistic evaluation of the evolving design of a three-loop, 300- 
MW(e) demonstration gas-cooled fast breeder reactor (GCFR). 
Neither the design nor the probabilistic evaluation thereof is com- 
plete at this time. While this report does not address risk assess- 
ment, it is concerned primarily with the reliability of two portions 
of the residual heat removal systems, namely, the heat removal 
trains and the electrical supplies. The results developed thus far 
have provided useful insights that have had an impact on the evolu- 
tion of the design. 


3712 (GA-A—15838) STEFINS: a steel freezing integral 
simulation program. Frank, M.V. (General Atomic Co., San 
Diego, CA (USA)). Sep 1980. Contract AT03-76SF71023. 
121p. NTIS, PC A06/MF AO1. 

STEFINS (STEel Freezing INtegral Simulation) is a com- 
puter program for the calculation of the rate of solidification of 
molten steel on solid steel. Such computations arize when investi- 
gating core melt accidents in fast reactors. In principle this problem 
involves a coupled two-dimensional thermal and hydraulic ap- 
proach. However, by physically reasonable assumptions a decou- 
pled approach has been developed. The transient solidification of 
molten steel on a cold wall is solved in the direction normal to the 
molten steel flow and independent from the solution for the molten 
steel temperature and Nusselt number along the direction of flow. 
The solutions to the applicable energy equations have been pro- 
grammed in cylindrical and slab geometries. Internal gamma heat- 
ing of steel is included. 


3713 (NP—25109) Reports of the Public Health and 
Safety Task Force on public health and safety summary, 
health physics and dosimetry, radiation health effects, behav- 
ioral effects, and public health and epidemiviogy. (President's 
Commission on the Accident at Three Mile Island, Wash- 
ington, DC (USA)). Oct 1979. 428p. GPO. 

The general objectives of the Health Physics and Dosimetry 
Task Group included: (1) to determine the radiation dose to the 
people living within the area of 50 miles around the Three Mile 
Island Nuclear Station during the period of March 28 to April 15, 
1979; (2) to determine the radiation dose to the workers at the nu- 
clear power plant during the deadline of the Commission's report; 
and (3) to evaluate federal, state, and utility company programs 
concernd with the protection of human populations and their envi- 
ronment from the possible hazards of ionizing radiation, and the ef- 
ficacy of these radiation protection programs during the nuclear ac- 
cident at TMI. 


3714 (NUREG—0592) Compilation of reported noble 
gas effluent monitor capabilities at operating nuclear power 
plants. Technical report. Fialkovich, J.E.; Block, S. (Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Operating Reactors). Apr 1980. 30p. NTIS, PC A03/MF 
AOl. 


A compilation of noble gas effluent monitoring systems was 
made for all nuclear power plants operating in the United States in 
order to characterize their effectiveness in monitoring an event 
comparable to the Three Mile Island accident. This report summa- 
rizes the capability of existing systems with respect to measurement 
of the maximum detectable concentrations and release rates, rea- 
dout ranges, and any automatic isolation and/or alarm functions 
they are designed to perform. 
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3715 (NUREG/CR—1029) Program plan for the inves- 
tigation of vent-filtered containment conceptual designs for 
light water reactors. Benjamin, A.S. (Sandia Labs., Albu- 
= NM (USA)). Oct 1979. 64p. NTIS, PC A04/MF 

The implementation of a containment venting and filtration 
capability has been suggested as a means for reducing the risk from 
fuel melt accidents in light water reactors. The risk reduction po- 
tential of such systems depends upon the dual function of venting 
containment to prevent overpressurization from the generation of 
steam and noncondensibles and filtering the effluent to limit the re- 
lease of radioactive materials. This report addresses the major issues 
involved in such an accident mitigation system and discusses the 
engineering, technical, and economic questions that will have to be 
studied before judgments can be made regarding feasibility and ef- 
fectiveness. A program plan is presented for research leading to the 
formulation of design requirements for vent-filter containment sy: 
tems and to a comprehensive assessment of the values versus im- 
pacts of such systems. 


3716 (NUREG/CR—1148) BEACON/MOD: a comput- 
er program for thermal-hydraulic analysis of nuclear reactor 
containments - user's manual. Broadus, C.R.; Doyle, R.J.; 
James, S.W.; Lime, J.F.; Mings, W.J. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Apr 1980. Contract DE-ACO07- 
761DO1570. 236p. NTIS, PC Al1/MF AO1. 

The BEACON code is a best-estimate, advanced contain- 
ment code designed to perform a best-estimate analysis of the flow 
of a mixture of air, water, and steam in a nuclear reactor contain- 
ment system under loss-of-coolant accident conditions. The code 
can simulate two-component, two-phase fluid flow in complex ge- 
ometries using a combination of two-dimensional, one-dimensional, 
and lumped-parameter representations for the various parts of the 
system. The current version of BEACON, which is designated 
BEACON/MOD3, contains mass and heat transfer models for wall 
film and wall conduction. It is suitable for the evaluation of short- 
term transients in dry-containment systems. This manual describes 
the models employed in BEACON/MOD3 and specifies code im- 
plementation requirements. It provides application information for 
input data preparation and for output data interpretation. 


3717 (NUREG/CR—1330) Review of methods and cri- 
teria for dynamic combination in piping systems. Technical 
report. Reich, M.; Wang, P.C.; Curreri, J.; Hou, S.; Gora- 
dia, H. (Brookhaven National Lab., Upton, NY (USA)). 
Mar 1980. 638p. NTIS, PC A99/MF AO1. 

Structures for nuclear power plant facilities etc., must be de- 
signed to resist safely and effectively all types of load combinations 
that may be expected during their lifetime. The basic problem in- 
volves the combination of two or more responses caused by the ap- 
plication of concurrent dynamic loads with random time lag. The 
probabilistic outcome of the combination results is represented by a 
cumulative distribution function (CDF), obtained by using a Monte 
Carlo simulation procedure. This is a report detailing the finding of 
four specific items related to the problem of combinations of dy- 
namic responses. These include: (a) a parametric study of combina- 
tion characteristics, (b) a generic study of the methods and criteria 
needed for appropriate combinations in piping components, (c) a 
study of the validity, adequacy, limitations and applicability of the 
two criteria for response combinations given in the General Elec- 
tric (GE) Report (NEDO-24010-2) entitled ‘Basis of Criteria for 
Combination of Earthquake and Other Transient Responses by the 
Square Root of the Sum of the Square Method’, (The Kennedy- 
Newmark Criteria), and (d) an evaluation of Mark II response data 
supplied by GE under this work. A comparison of GE and BNL 
procedures for generating CDF curves was also made. 


3718 (SAND—80-1675, pp 342-357) Criticality safety 
considerations at TMI-II. Alcorn, F.M.; Easly, J.A.; Gudorf, 
M.R.; Luoma, J.D. 1980. 

From Nuclear criticality safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

The TMI-II core is not only obviously subcritical but is sub- 
critical with a more than adequate safety margin. Evaluations com- 
pleted by both B and W and GPUSC and reported above demon- 
strate that subcriticality of the damaged core can be maintained 
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through control over the amount of boron dissolved in the primary 
coolant system water. An independent study of the nuclear critical- 
ity safety concerns of TMI-II was made by the Nuclear Division of 
the Union Carbide Corporation at Oak Ridge. It is believed the re- 
sults of the Union Carbide study are consistent with both B and W 
and GPUSC evaluations. 2 figures, 3 tables. 


3719 Lay tag pet pp 373- a Role of standards 
in the nuclear industry. Landis, J.W. 1980. 

From Nuclear pak me may safety topical meeting; El Paso, 
TX, USA (8 Apr 1980). 

It is pointed out that the main function of standards is to in- 
stitute the practical experience of the past, and not to introduce 
new ideas. The nuclear standards are constantly being upgraded, 
and some examples of such upgrading are given. (DLC) 


3720 (SAND—80-1884) LWR nuclear power plant com- 
— 5 ee W.H. (Sandia National Labs., Al- 
ee. (USA)). Oct ae’ _—— AC04- 
P00789. fine NTIS, PC A02/MF 
An analysis of the most ine tng ‘leh water reactor 
(LWR) nuclear power plant component failures, from information 
in the computerized Nuclear Safety Information Center (NSIC) 
data bank, shows that for both pressurized water reactor (PWR) 
and boiling water reactor (BWR) plants the component category 
most responsible for reactor shutdowns is valves. Next in impor- 
tance for PWR shutdowns is steam generators followed by seals of 
all kinds. For BWR plants, seals, and pipes and pipe fittings are the 
second and third most important component failure categories 
which lead to reactor shutdown. The data are for records extend- 
ing from early 1972 through September 1978. A list of the most sig- 
nificant component categories and a breakdown of the number of 
component citations for both PWR and BWR reactor types are 
presented. 


3721 (ORNL-tr—4701) PARDISEKO IIIb: a computer 
program for the calculation of the aerosol behavior in closed 
vessels. Bunz, H. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Lab. fuer Aerosolphysik und 
Filtertechnik 1). Apr 1980. Translation of KFK—2903, 
April 1980. 15p. NTIS, PC A02/MF AO1. 

This report gives a description of the latest version of the 
computer code PARDISEKO IIIb. Its purpose is to calculate the 
behavior of a polydisperse aerosol system in a closed vessel as a 
function of the time. The main object is to describe the numerical 
methods as well as the input and output. 
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3722 (DOE/TIC—11276) Project summary data me- 
chanical, magnetic, and underground energy storage program. 
(MCC Associates, Silver Spring, MD (USA)). Nov 1980. 
Contract AC06-76RL01830. 83p. NTIS, PC AO5S/MF AOl. 

Summary data on 31 seasonal thermal energy storage pro- 
grams; 13 compressed air energy storage programs; 4 magnetic 
energy storage programs; and 18 flywheel energy storage programs 
are presented. Principal investigator, organization, project goals, 
project status, contract number, contract period, funding level, and 
funding source information are provided for each program. (MCW) 


3723 Annular rock caverns for energy storage under 
Fourier expendable stress fields. (Univ of Wis, Madison). pp 
627-638 of Conference on numerical methods in geomechan- 
ics. Rotterdam, Netherlands; A.A. Balkema (1979). 

From 3. international conference on numerical methods in 
geomechanics; Aachen, F.R. Germany (Apr 1979). 

Superconductive magnets housed in large annular tunnels are 
an economically feasible alternative to pumped hydroelectric facili- 
ties for energy storage. Such magnets, however, expand radially 
and collapse axially when charged, due to magnetically induced 
mechanical loads. To avoid the destruction of the magnet structure, 
these loads are to be transferred to the tunnel walls. With an axi- 
symmetric finite element analysis modified to allow for non-sym- 
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metric in situ rock stresses, and field data for a granite site in cen- 
tral Wisconsin, possible designs have been analyzed. The paper dis- 
cusses the methods and results of these analyses, including identifi- 
cation of zones of potential failure, decreasing the extent of unstable 
zones, and reducing shear stresses through rock bolting. Refs. 


2502 Compressed Gas 


REFER ALSO TO CITATION(S) 3407, 3722 


3724 (PNL-SA—8971) Laboratory studies of hard rock 
for CAES. Fossum, A.F. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1980. Contract AC06- 
76RL01830. 7p. NTIS, PC A02/MF AOl. 

A program is summarized which investigated the properties 
of hard rock specimens, from formations suitable for CAES that are 
subject to the conditions envisioned for a CAES cavern by means 
of laboratory scale testing. It is concluded that although the com- 
pressive and tensile strengths are adversely influenced by a Com- 
pressed Air Energy Storage Cavern environment, the reduced fail- 
ure strength of hard rocks is sufficiently high to indicate that a 
CAES plant could be operated satisfactorily. 


3725 (PNL-SA—8988) Compressed air energy storage 
technology program overview. Loscutoff, W.V.; Kannberg, 
L.D. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1980. Contract AC06-76RL01830. 6p. NTIS, 
PC A02/MF AOl1. 

Energy storage is a key element in the electric utility indus- 
try strategy for shifting energy consumption from oil to coal, nucle- 
ar and renewable energy sources. The DOE Compressed Air 
Energy Storage (CAES) Technology Program is directed at devel- 
oping a new technology designed to reduce the consumption of oil 
in the generation of electric power. The program has two major 
elements: Reservoir Stability Studies and Second-Generation Con- 
cepts Studies. The Reservoir Stability Studies are aimed at develop- 
ing stability criteria for long-term operation of large underground 
reservoirs used for compressed air storage. The Second-Generation 
Concepts Studies are aimed at developing new concepts that will 
require little or no petroleum fuels for operation. In this overview, 
the program efforts during FY-1980, the major accomplishments 
and future activities that are required to meet the objectives of the 
program are discussed. 


3726 (PNL-SA—9010) Adiabatic compressed air energy 
storage in hard rock. Driggs, C.L. (Acres American, Inc., 
Columbia, MD). Oct 1980. Contract AC06-76RL01830. 29p. 
NTIS, PC A03/MF AOl1. 

Findings are discussed of a conceptual design study per- 
formed during 1980 which examined pure adiabatic CAES cycles 
operating in the temperature range of 700 to 900°F. The project 
involved an investigation of the technical and economic feasibility 
of using commercially available technology to construct a plant 
based on the PEPCO study site and plant design requirements. The 
project is now complete. 


2505 Flywheels 


3727 (UCRL—15303) Continued development of the 
band type variable inertia flywheel. Final report. Ullman, 
D.G.; Corey, J. (Union Coll., Schenectady, NY (USA). 
Dept. of Mechanical Engineering; Mechanical Technology, 
Inc., Latham, NY (USA)). 1980. Contract W-7405-ENG-48. 
152p. NTIS, PC A08/MF AO1. 

The Band-Type Variable-Inertia Flywheel (BVIF) is intro- 
duced and previous development is recited. Three dynamic analyses 
are presented in preparation for system design. An important con- 
ceptual breakthrough is reported in the characterization of the 
BVIF as not one but two flywheels capable of exchanging mass 
and energy. Three types of BVIF's are presented and studied with 
conclusions presented regarding the suitability of each to actual 
usefulness. An open-loop system (Type I) is found to have potential 
for acceleration of inertial loads, but to experience mechanical in- 
stability. A one-degree of freedom BVIF (Type II) is briefly con- 
sidered and found to be capable of approximately constant-speed 
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operation. Finally, a power-recirculating (closed-loop) two-degree- 
of-freedom BVIF (Type III) is found to possess the described abili- 
ty to smoothly accelerate inertial loads but without the inherent in- 
stability of the Type I. The Type III is extensively modeled by 
digital computer simulation. A prototype, built for testing of the 
model, is described and the results of those tests are successfully 
compared with the model. 


2506 Thermal 


REFER ALSO TO CITATION(S) 3627, 3722 


3728 (DOE/NASA/0038—80/2) Active heat exchange 
system development for latent heat thermal energy —— 
LeFrois, R.T.; Mathur, A.K. (Honeywell, Inc., Minneapoli 
MN (USA). Technology Strategy Center). Apr 1980. Con- 
tract AI01-76CS31034. 227p. (NASA-CR— 159727; HI— 
79188). NTIS, PC Al1/MF AOl. 

The results of Contract DEN 3-38, Active Heat Exchanger 
System Development for Latent Heat Thermal Energy Storage 
Systems are documented. The overall project consisted of five tasks 
to select, design, fabricate, test and evaluate candidate active heat 
exchanger modules for future applications to solar and conventional 
utility power plants. Alternative mechanizations of active heat ex- 
change concepts were analyzed for use with heat of fusion Phase 
Change Materials (PCMs) in the temperature range of 250 to 
350°C. Twenty-six heat exchange concepts were reviewed, and 
eight were selected for detailed assessment. Two candidates were 
selected for small-scale experimentation: a coated tube and shell 
heat exchanger and a direct contact reflux boiler. A dilute eutectic 
mixture of sodium nitrate and sodium hydroxide was selected as the 
PCM from over 50 candidate inorganic salt mixtures. Using an eco- 
nomic assessment program coupling the candidate salt mixtures and 
heat exchange concepts, NaNOs, NaNO2, and NaOH appeared to 
be the most attractive major components in the temperature range 
of 250 to 350°C. The two active heat exchange concepts selected 
for test are shown. Experimental results with each concept were 
disappointing. Results from the Direct Contact Reflux Boiler ex- 
periment showed only 60% of the design steam pressure was 
achieved, and the Shell and Coated Tube Flowby Module experi- 
enced salt adhesion on the tube surfaces. Further experimentation is 
recommended. 


3729 (PNL-SA—9030) Seasonal Thermal Energy Stor- 
age Program. Minor, J.E. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1980. Contract AC06-76RL01830. 
46p. NTIS, PC A03/MF AOl1. 

Ten papers from the contractors review meeting on seasonal 
thermal energy storage (STES) are included. STES demonstration 
programs involving aquifers, environmental effects studies, legal as- 
pects, economics, numerical simulation, and field testing are dis- 
cussed. (LCL) 


3730 (UCRL—85064) STES-TIS Technical Information 
System. Hampel, V.E.; Rabe, W.G. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 17 Oct 1980. 
Contract W-7405-ENG-48. 6p. (CONF-801128—1). NTIS, 
PC A02/MF AOl. 

From Mechanical, mag., underground energy storage con- 
tractors review; Washington, DC, USA (10 Nov 1980). 

A centralized information and communications system for 
the Seasonal Thermal Energy Storage (STES) and Aquifer Ther- 
mal Energy Storage (ATES) Programs for Battelle Pacific North- 
west Laboratory (BPNL) is described. The key to effective R and 
D program decision-making is the development and availability of 
accurate and timely information. The STES Technology Informa- 
tion System (STES-TIS) is an informational tool which can be used 
to make information accessible to STES staff and contractors using 
a remote terminal via the commercial dial-up telephone network. 
Because of the system's capability to handle numeric and biblio- 
graphic data bases, STES-TIS is well suited to satisfying the infor- 
mational storage and retrieval needs of STES libraries and model 
development/field test data programs. The project consists of three 
tasks: Task I - define and implement the overall STES hierarchial 
data base structure; Task II - assist in the incorporation of existing 
or planned data bases and models into the STES Technical Infor- 
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mation System; and Task III - procure terminal hardware and build 
software interfaces to increase communications efficiency. Progress 
to date in each of these task areas is discussed. 


2509 Batteries 


REFER ALSO TO CITATION(S) 3899 


pot (AD-A—081642) Test and evaluation of MK 37 
batteries. Technical note. Donaldson, G.J.; Barnes, 

Ww. (Defence Research Establishment, Ottawa, Ontario 

(Canada). Dec 1979. 26p. NTIS, PC A03/MF AOl. 

The exercise and warshot batteries for the MK 37 torpedo 
were tested against the electrical specifications of the manufacturer. 
Both battery types failed to meet the minimum power requirements 
during the three-second, high rate (130 A) portion of the discharge. 
The warshot batteries performed as specified for the main part of 
the discharge test. Due to the limited number of test batteries exam- 
ined it was not possible to estimate the cycle life expectancy for the 
rechargeable exercise battery. Electrolyte levels within some cells 
of the exercise battery were found to decrease over a time interval 
of several months. Additional electrolyte should be provided as a 
routine servicing procedure. Some indication of imminent cell fail- 
ure is provided by the open circuit cell voltage after at least a one 
day stand. Low open circuit voltage may be taken as sufficient 
reason for the replacement of the 4-cell monoblock in the exercise 
battery. 


3732 (AD-A—081998) Investigations of the safety of Li/ 
SOC, batteries. Final report, 30 Sep 78-29 Sep 79. Abraham, 
K.M.; Mank, R.M.; Holleck, G.L. (EIC, Inc., Newton, MA 
(USA)). Feb 1980. Contract DAABO7-78-C-0564. 105p. 
NTIS, PC A06/MF AO1. 

Forced overdischarge behavior of Li/SOCk, cells was stud- 
ied using spirally wound C-size and small prismatic cells. Cathode- 
and anode-limited cells were tested. Cathode-limited cells could be 
forced overdischarged for long periods of time without explosions. 
Anode limited cells, on the other hand, were found to be potential- 
ly hazardous. Our data suggest that anode limited cells are likely to 
explode during forced overdischarge. The behavior of Li/SOChk 
cells during application of a ‘charge’ current was investigated using 
C-size cells. It was possible to subject either new or partially dis- 
charged cells to a ‘charging’ current without apparent hazard. The 
charging reactions involve a sequence of regenerative processes so 
that only small amounts of chemicals accumulate in the cells. On 
the basis of materials characterized from IR spectral and cyclic vol- 
tammetry data, a mechanism is proposed for the oxidation reactions 
in SOCk/LiAICL solutions. Preliminary studies indicated that 
LigS/AICl, based electrolytes may be useful as alternatives to 
LiAICl, in Li/SOCI2 batteries. 


3733 (ANL—80-49) Lithium/iron sulfide batteries for 
electric-vehicle propulsion and other applications. Progress 
report, October 1979-March 1980. (Argonne National Lab., 
IL (USA)). Aug 1980. Contract W-31-109-ENG-39. 105p. 
NTIS, PC A06/MF AOI1. 

The research and development activities of the program at 
Argonne National Laboratory (ANL) on lithium/iron sulfide bat- 
teries during the period October 1979-March 1980 is described. Al- 
though the major emphasis is currently on batteries for electric-ve- 
hicle propulsion, stationary energy-storage applications are also 
under investigation. The individual battery cells, which operate at 
400 to 500°C, are of a vertically oriented, prismatic design with 
two or more positive electrodes of FeS or FeS:, facing negative 
electrodes of lithium-aluminum or lithium-silicon alloy, and molten 
LiCl-KCI electrolyte. The ANL program consists of cell chemistry 
studies, materials engineering, and component and auxiliary systems 
development. Important elements of this program are studies of the 
effects of design modifications on cell performance and post-test ex- 
aminations of cells. During the reporting period, cell and battery 
development work has been aimed primarily at the first phase of 
the Mark II electric-vehicle battery program, which consists of an 
effort to develop high-reliability cells having boron nitride felt sep- 
arators. Later in the Mark II program, the cells will be tested in 10- 
cell modules. Work on stationary energy-storage batteries during 





this period has consisted mainly of conceptual design studies. 23 
figures, 9 tables. 


3734 (ANL—80-50) Fifty cell test facility. Arntzen, 
J.D.; Kolba, V.M.; Miller, W.E.; Gay, E.C. (Argonne Na- 
tional Lab., IL (USA)). Jul 1980. Contract W-31-109-ENG- 
38. 37p. NTIS, PC A03/MF AOI. 

This report describes the design of a facility capable of the 
simultaneous testing of up to 50 high-temperature (400 to 500°C) 
lithium alloy/iron sulfide cells; this facility is located in the Chemi- 
cal Engineering Division of Argonne National Laboratory (ANL). 
The emphasis wii: be on the lifetime testing of cells fabricated by 
ANL and industrial contractors to acquire statistical data on the 
performance of cells of various designs. A computer-based data-ac- 
quisition system processes the cell performance data generated from 
the cells on test. The terminals and part of the data-acquisition 
equipment are housed in an air-conditioned enclosure adjacent to 
the testing facility; the computer is located remotely. 


3735 Nonaqueous electrochemical cell . Kalnoki-kis, T. 
(to Union Carbide Corp). US Patent 4,218,523. 19 Aug 
1980. Filed date 28 Feb 1979. vp. 

A non-aqueous cell is comprised of an active metal anode, 
such as lithium, a liquid cathode-electrolyte comprising a solute dis- 
solved in a solvent which is an oxyhalide of an element of group V 
or group VI of the periodic table and wherein elemental sulfur or a 
sulfur compound is incorporated into the cathode electrolyte so as 
to substantially eliminate initial voltage delay of the cell during dis- 
charge. 


3736 Industrial battery stack. Digiacomo, H.L.; Sacco, 
J.A. (to General Battery Corp). US Patent 4,218,526. 19 
Aug 1980. Filed date 18 May 1979. vp. 

A novel industrial battery stack is disclosed, wherein posi- 
tive plates which have been longitudinally wrapped with a perfo- 
rate or semi-perforate material are accurately aligned with respect 
to the negative plates and separators in the stack during the stack- 
ing operation. The novel spacing members of the present invention 
have a generally U-shaped cross section for engaging through the 
wrapping a portion of the positive plate adjacent to the longitudinal 
edges of that plate. Prcejections protruding substantially from the 
base of the U” provide the proper distance between the edge of 
the wrapped plate and an adjacent longitudinal surface. During the 
stacking and burning operation, this longitudinal surface comprises 
the back wall of a novel industrial battery plate holder. Following 
the burning of the battery stack and its subsequent assembly into an 
appropriate industrial battery case, the spacing member or members 
act to protect the positive battery plates and retain them in their 
proper alignment during the operation of the battery. Applicants 
have also provided a novel apparatus and method for stacking, 
aligning 2nd burning industrial battery stacks which comprises a 
battery stack holder having several upstanding walls which define a 
stacking column having a coplanar terminus. An adjustably locata- 
ble partition within said stacking column may be disposed at any of 
a plurality of positions parallel with respect to the coplanar termi- 
nus so that the battery stack holder may be adjusted for any of a 
variety of given sizes of plates and separators. The battery plates 
and separators may then be stacked into the battery stack holder so 
that only the plate lugs extrude beyond the coplanar terminus. A 
dam is insertable along the top of the battery plates and across the 
top of the upstanding side walls of the battery stack holder to facili- 
tate the rapid efficient burning of the industrial battery stack. 


3737 In-situ preparation of the sulfur electrode for 
sodium-sulfur batteries . Breiter, M.W.; Dunn, B.S.; King, 
R.N. (to Electric Power Research Institute). US Patent 
4,218,524. 19 Aug 1980. Filed date 9 Apr 1979. vp. 

A novel assembly method and sodium/sulfur battery pre- 
pared thereby are provided whereby, in a preformed sulfur com- 
partment, the sulfur electrode is prepared in situ, providing for 
graduated resistance from the beta-alumina electrolyte to the con- 
tainer wall. The method employs providing for a high resistance 
conductor as a relatively thin sheet adjacent the beta-alumina elec- 
trolyte and a conductive sulfur electrolyte extending from the high 
resistance conductor to the container wall, whereby the electrolyte 
is composed of sulfur and small carbon fibers. Conveniently, the 
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high resistance film is positioned adjacent the beta-alumina electro- 
lyte and appropriate amounts of the carbon fiber are introduced 
into the electrolyte chamber, followed by the addition of molten 
sulfur. 


3738 Electric accumulator with a solid electrolyte . 
Voinov, M. (to Battelle Development Corp). US Patent RE 
30,353. 29 Jul 1980. Filed date 9 Feb 1978. vp. 

An electric accumulator is described that is comprised of an 
anode compartment containing an anode formed from at least one 
metal selected from the group consisting of metals belonging to 
groups IA, IIA, IIB, and IIIB of the periodic table of elements; a 
cathode compartment containing a cathode formed at least partly 
from a conducting member comprising a substance capable of ac- 
cepting electrons, to form anions by cathodic reduction, and an 
electrolyte consisting of a substance capable of dissolving the prod- 
uct or products generated during discharge of the accumulator, said 
electrolyte being maintained in a molten state; the anode compart- 
ment and cathode compartment being separated from each other by 
a wall impervious to fluids and formed from a solid mineral electro- 
lyte capable of allowing selective migration of the anode metal in 
the form of cations; wherein the anode compartment contains a 
porous matrix adjacent to the anode and at least one salt of the 
anode metal capable of allowing migration of this metal in the form 
of cations, said salt being maintained in a molten state and permeat- 
ing said porous matrix, with said salt and said matrix being inter- 
posed between the anode and said separation wall, and wherein said 
anode metal salt is selected from the group consisting of com- 
pounds of the two general formulas: Me(Brs)N and Me(AIR,)N (in 
which Me represents a metal selected from the group consisting of 
metals belonging to groups IA, IIA, IIB, and IIIB of the periodic 
table of elements, R represents an alkyl or aryl group, and N is 1, 2 
or 3, according to the valency of the metal Me) and mixtures of at 
least two of these compounds. 


3739 Battery plate separator and battery containing the 
same . Jaeger, B. US Patent 4,215,186. 29 Jul 1980. Filed 
date 26 Feb 1979. vp. 

An improved battery plate separator, comprising an open 
ended pouch of plastics filter media material for closely receiving a 
battery plate therein, said plastics filter media material being a nee- 
dled polypropylene fabric formed of a plurality of polypropylene 
fibers randomly placed into and on opposite sides of a central grid. 


3740 Electrochemical battery employing a latex bonded 
lead dioxide electrode . Bergum, B.; Bredland, A.; Paulson, 
J. (to ESB Inc). US Patent 4,215,189. 29 Jul 1980. Filed 
date 31 May 1979. vp. 

An improvement in an electrochemical primary battery of 
the reserve type comprising an anode, an electrolyte, a separator, 
and a cathode, containing a lead dioxide material wherein the im- 
provement is the material being comprised of a mixture of lead 
dioxide, carbon black, and buty! rubber latex. 


3741 Lightweight battery electrode . Ferrando, W.; 
Sutula, R. US Patent 4,215,190. 29 Jul 1980. Filed date 8 
Jun 1979. vp. 

An electrode grid is described that is comprised of a mat of 
graphite fibers wherein the graphite fibers are coated with a mix- 
ture of about 85 to < 100 wt% nickel and from > 0 to about 15 
wt% phosphorus, the density of the graphite being > 1.8 gm/cm.# 


3742 Temperature controlled, auto timed, variable am- 
perage cascading-water formation method for use with high 
antimony and maintenance free lead-acid batteries . Chan- 
ning, H.; Nees, J.; Windisch, L. (to General Battery Corp). 
US Patent 4,215,307. 29 Jul 1980. Filed date 30 May 1978. 
vp. 


A method for producing batteries having plastic cases com- 
prising the steps of: (A) separating a plurality of batteries into a 
plurality of sets, said separating comprising sorting batteries which 
are at a similar stage of formation into a single set, said separating 
further comprising the step of sorting a plurality of unformed bat- 
teries of a preselected cranking capacity immediately into sets after 
filling with “one shot” formation electrolyte; (B) providing a plu- 
rality of container means for holding a plurality of battery sets; (C) 
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placing said sets of batteries into said container means, one set for 
each container means and electrically interconnecting said batteries 
in each set for connection to a separate rectifying means for each 
set; (D) stacking said plurality of container means at a plurality of 
positions at different heights above a forming room floor; (E) con- 
necting each set of said batteries to said separate rectifying means 
for charging said plurality of batteries in each set; (F) continuously 
providing cooling fluid to maintain each of said plurality of con- 
tainer means at a predetermined level, and to circulate said cooling 
fluid therethrough by causing said cooling fluid to overflow from 
said container mean; and (G) forming said sets with said rectifying 
means while maintaining said cooling fluid within each of said con- 
tainer means at a temperature of between 100 to 125°F, said step of 
maintaining said cooling fluid at said temperature further compris- 
ing the steps of: (I) conveying said overflow cooling fluid from said 
container means to a heat removing means for removing heat from 
said cooling fluid; and (II) returning said cooling fluid from said 
heat removing means to said container means. 


3743 Nickel-oxide/hydrogen battery cells . Benczur-ur- 
mossy G.; Gutmann, G. (to Deutsche 
Automobilgesclischaft Mbh). US Patent 4,215,184. 29 Jul 
1980. Priority date 12 Aug 1978, German, Federal Republic 
of (F.R. Germany), vp. 

A nickel-oxide/hydrogen battery cell including a pressure 
housing, and disposed in said housing a plurality of elements includ- 
ing positive nickel-oxide electrode, negative hydrogen electrode 
containing Raney nickel serving to catalyze hydrogen consumption 
or production, there being disposed between each two negative 
electrodes a diffusion element for the transport of hydrogen to and 
from the negative electrodes, said plurality of elements being confi- 
gured as a stack in which each positive electrode is adjacent to two 
negative electrodes and said positive and negative electrodes are 
separated by separators and wherein the improvement comprises: 
said negative electrodes are structurally integral with said diffusion 
elements and said diffusion elements consist of a metallically con- 
ducting substrate and also serve as current collecting support struc- 
tures for said negative electrodes. 


3744 Method of making a high-capacity sintered iron 
electrode and product. Bryant, W.A.; Leap, G.A.; Buzzelli, 
E.S. (to Dept. of Energy). US Patent Application 089,345. 
30 Oct 1979. 19p. 

An iron-active electrode is provided for secondary cells or 
batteries with spaced apart perforated and expanded nickel sheets 
the interstices of which are filled with a powder prepared by re- 
ducing a ferric oxide powder in hydrogen at about 700°C to an ag- 
lomerated iron powder. The iron powder is separated and surface- 
oxidized by treatment with deionized water followed by drying at 
temperatures from ambient to about 100°C. A pore former such as 
urea having a minimum particle size of about 83 microns is added 
and the mixture die pressed with the current collectors and sintered 
in hydrogen between about 700°C and about 900°C to produce 
electrodes having a density between about 15% and about 35% of 
the theoretical density of iron. 


3745 Sintered metal electrodes and method of making 
same. Bryant, W.A. (to ng of Energy). US Patent Appli- 
cation 088,301. 25 Oct 1979. 17p. 

A method and electrode a thereby are provided 
comprising a thin plate of sintered iron powder having a density of 
between 20 and 25% of the theoretical density of iron with an in- 
ternal current collector preferable of hairlike strands of nickel or 
other suitable metal. The internal current collector provides dis- 
charge capacities of greater than 0.3 Ah per gram of total electrode 
weight. Electrodes without any external current collectors or only 
with a single strip are disclosed. 


3746 Electrochemical generators having two sedimenta- 
tion-bed chambers fed in series with an electrolyte which con- 
tains particles. Durand, P. (to Compagnie Generale des 
Etablissements Michelin). US Patent 4,133,940. 9 Jan 1979. 
Priority date 8 Aug 1976, France, 18p. 

Electric current is produced in an electrochemical generator 
having two chambe-s at different levels. The process involves cre- 
ating a flow of a liquid electrolyte within the two chambers in 
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series. The liquid electrolyte contains active solid particles or solid 
particles transporting an active material, the density of the particle 
is greater than that of the electrolyte, and the surface of the inner 
face of at least one chamber is formed by the electrolyte-side sur- 
face of an electron collector. The particles form in each chamber a 
sedimentation bed contiguous to the lower face of the chamber and 
entrained by the electrolyte. The flow passes from one chamber to 
the other through a conduit in such a manner that the flow lines in 
the vicinity of each of the edges that respectively define the upper 
and lower openings of the conduit are oriented substantially at right 
angles to the edges. 17 figures. 


3747 Electrochemical generator comprising an electrode 
in the form of a suspension. Doniat, D. (to Sorapec Societe 
de Recherches et d’Application Electronchimiques). US 
Patent 4,126,733. 21 Nov 1978. Filed date 22 Aug 1977. 8p. 

A separator free electrochemical generator is described 
wherein one of the electrodes, particularly the anode, is formed of 
a particulate active material suspended within an electrolyte and 
which comprises means for causing the circulation of the suspen- 
sion formed within the corresponding electrode compartment in 
contact with a current collector. The active material forms a coat- 
ing on cores formed of an inert material, the separation of the op- 
posite electrode compartments being achieved by the collector 
itself, which is provided with holes having sizes sufficient for 
authorizing the free passage of the electrolyte, however, lower than 
the size of the inert cores of the particles. 3 figures. 


3748 Electrochemical device comprising ternary ionic 
conductors. Kasper, H.M.; Tell, B.; Wagner, S. (to Bell 
Telephone Laboratories, Inc.). US Patent 4,115,633. 19 Sep 
1978. Filed date 1 Apr 1977. 8p. 

Ionic conductivity in ternary chalcogenides of the form AB/ 
sub x/C/sub y/, where A is a metallic atom with atomic number no 
greater than 55 which has a +1 oxidation state, B is a group III A 
metallic atom and C is a group VI A atom, has been observed. This 
ionic conductivity makes the compounds useful as components in 
electrochemical cells, e.g., electrolytes and electrodes. 4 figures, 2 
tables. 


3749 Metal-hydrogen battery. Van Ommering, G-; 
Stockel, J.F.; Dunlop, J.D. (to Communications Satellite 
Corp.). US Patent 4,115,630. 19 Sep 1978. Filed date 17 Mar 
1977. 12p. 

A rechargeable metal oxide-hydrogen battery that operates 
on the back-to-back electrode placement theory as opposed to 
single metal oxide-hydrogen couple cells is disclosed. Interconnect- 
ing of electrodes in series and construction of an electrode stack of 
series-connected electrodes is utilized in one embodiment in place 
of bipolar construction to achieve high voltage operation. In a 
second embodiment, back-to-back construction is used for positive 
electrodes in a parallel arrangement of electrode connection to 
complete an operative cell. Individual cells are separated by a non- 
porous polymer seperator which avoids the formation of electrolyte 
films which tend to short each cell electrochemically, yet are fa- 
shioned of light weight and volume to keep sizes to minimum di- 
mensions. Interconnection of various cells is by means of bus bars 
coupled to electrode tabs. The entire stack of cells is held under 
compression by end plates and one or more tie rods, or, in the case 
of prismatic cell design, the stack can be held under compression 
by the walls of the battery container. 6 figures. 


3750 Production of zinc powder for electrochemical bat- 
teries. Nicaise, R. (to Metallurgie Hoboken-Overpelt). US 
Patent 4,104,188. 1 Aug 1978. Filed date 27 Jul 1976. 2p. 

A process for the production of a zinc powder for electro- 
chemical batteries that require the presence of mercury is described 
in which at least part of the mercury required in the battery is in- 
troduced into molten zinc and the molten alloy is homogenized and 
transformed into powder by pulverization (atomization). 


3751 Method for preparing a sodium/sulfur cell. 
Weiner, S.A. US Patent 4,102,042. 25 Jul 1978. Filed date 
11 Mar 1977. 8p. 

A method for preparing a sodium/sulfur cell comprises in- 
serting a solid sodium slug, adapted to be connected to an external 
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circuit, into the anodic reaction zone of a cell subassembly main- 
tained within an inert atmosphere. The cell subassembly comprises 
a cell container and a tubular cation-permeable barrier disposed 
within the container such that a first reaction zone is located within 
cation-permeable barrier and a second reaction zone is located be- 
tween the outer surface of the cation-permeable barrier and the 
inner surface of the container. One of the reaction zones is the 
anodic reaction zone and the other of the reaction zones is a ca- 
thodic reaction zone containing a precast composite cathodic reac- 
tant comprising a sulfur-impregnated porous conductive material 
connected to the cation permeable barrier and adapted to be con- 
nected to the external circuit. The preperation method also pro- 
vides closure means for the subassembly and seals it to the subas- 
sembly at a temperature less than about 100° C. The method of the 
invention overcomes deficiencies of the prior art methods by allow- 
ing preparation of a sodium/sulfur cell without the use of molten 
reactants and the fill spouts that are required when the cell is filled 
with molten reactants. 1 figure. 


3752 Electrochemical heat engine. Elliott, G.R.B.; 
Holley, C.E.; Houseman, B.L.; Sibbitt, W.L. Jr. (to Dept. of 
Energy). US Patent 4,090,012. 16 May 1978. Filed date 5 
May 1977. 10p. 

PAT-APPL-HOIM 10/34. 

Electrochemical heat engines produce electrochemical work, 
and mechanical motion is limited to valve and switching actions as 
the heat-to-work cycles are performed. The electrochemical cells of 
these heat engines use molten or solid electrolytes at high tempera- 
tures. One or more reactions in the cycle will generate a gas at 
high temperature which can be condensed at a lower temperature 
with later return of the condensate to electrochemical cells. 
Sodium, potassium, and cesium are used as the working gases for 
high-temperature cells (above 600 K), with halogen gases or vola- 
tile halides being used at lower temperature. Carbonates and halides 
are used as molten electrolytes, and the solid electrolyte in these 
melts can also be used as a cell separator. 5 figures, 3 tables. 
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REFER ALSO TO CITATION(S) 3755, 3766, 3767, 3768 


3753 (AD-A—082142) Modeling the energy and fuel 
sectors in SOVMOD. Final report. Bond, D.L. (SRI Interna- 
tional, Arlington, VA (USA). Strategic Studies Center). Feb 
1979. 86p. NTIS, PC AO5/MF AOl. 

This report describes the data base, modeling concepts, and 
equations of the new energy and fuel component being introducted 
into the SRI-WEFA Soviet Econometric MOdel (Version III). The 
role that the Soviet Union may play in shaping the future world 
energy situation has recently attracted the attention of U.S. policy 
makers. In a series of reports issued by the Central Intelligence 
Agency during 1977, the possibility was raised that Soviet oil pro- 
duction would significantly slowdown during the 1980's, with a 
possible result being that the CMEA (USSR and Eastern Europe) 
might shift from its current position as a modest net exporter to a 
substantial net importer of oil by 1985. Much of the pessimism ex- 
pressed by the CIA on the world energy situation in the 1980's is 
tied to this particular forecast. The CIA studies have received con- 
siderable comment, and other analyses have appeared. Although 
there remains much conflicting opinion as to possible Soviet re- 
sponses, there does exist general agreement among Western analysts 
that Soviet oil production will not be capable of keeping up with 
growing demands of domestic users while at the same time supply- 
ing most of East European needs and expanding hard currency ex- 
ports as planned. In fact, the majority of analysts agree that the 
Soviet oil industry is in trouble. 


3754 (PB—80-171697) Impacts of energy policies on 
housing and metropolitan development. Romanos, M.C. (Illi- 
nois Univ., Urbana (USA)). Mar 1979. Contract HUD-5100- 
79. 162p. NTIS, PC AO8/MF AOI. 

To examine the impact of Federal energy policies on the 
structure and growth of urban areas, a comprehensive evaluation 
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instrument consisting of a set of urban analysis models is needed. 
Existing and proposed Federal policies will affect the distribution 
and marketing of energy, the production and distribution of energy 
within urban areas, the introduction of new technologies, conserva- 
tion, and the price of energy. Such changes are already affecting 
housing, transportation, the urban tax base, and the cost of urban 
services. This research proposal constructs a comprehensive evalua- 
tion instrument from existing models. An Energyflows model calcu- 
lates production, employment, and income change. Housing and 
Transport models use various forms of regression analysis to study 
the impact of energy policies on these segments of the economy. 
Inputs from the Energyflows and Housing models are used to 
evaluate changes in the fiscal conditions of urban governments 
through a Government model. These changes, along with the ones 
produced by Housing and Transport, are brought together in the 
Landuse model. The source of each model, modifications necessary 
for its use in the comprehensive evaluation, and the costs of these 
modifications are all discussed. The proposal contains tables, math- 
ematical discussions, technical notes, a literature review, a bibliog- 
raphy, and appendices. 


2902 Economics And Sociology 


3755 (EUR—6789-EN) Energy: principles for the calcu- 
lation of the annual investments and foreign currencies de- 
rived from the EFOM model using the DEVIN software. 
Final report. Finon, D. (Commission of the European Com- 
munities, Luxembourg). 1980. 40p. ECIS, 2100 M Street, 
N.W., Suite 707, Washington, DC. 

The Energy Research and Development Program of the Eu- 
ropean Communities is one of the actions with which the Commu- 
nity replied to the challenge arising from the energy-price crisis. 
This four-year program extending from 1 July 1975 until 30 June 
1979 covers the following subprograms (objectives): Energy Con- 
servation; Production and Utilization of Hydrogen; Solar Energy; 
Geothermal Energy; and Systems Analysis/Energy Modeling. The 
present report results from a contract of the subprogram on system 
analysis/energy modeling. The principles for the calculation of the 
annual investments and foreign currencies derived from EFOM 
(Energy Flow Optimization Model) using the DEVIN software in- 
volve principles for writing the investment subroutine INVEST. 
The principles include two types of processes: those in which 
equipment is explicitly represented by equipment variables and 
those in which equipment is not represented by equipment variables 
and those in which equipment is not represented in the EFOM 
model, but the growth in the flow fom one year to another is ac- 
companied by a capital investment. The principles (with examples) 
are discussed. Principles for the writing of the DEVISE subroutine 
(with examples) are also discussed. The calculations of investment 
and foreign currency in the test program were based on the results 
of the EFOM 12 A2 model. The operations/arcs of the large 
energy-consuming industries do not appear in the calculations. To 
apply the subroutine to EFOM 12 B2, it is merely necessary to add 
the commands corresponding to these operations and the corre- 
sponding daia. (MCW) 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 3525, 4105, 4106, 4107, 4115, 4116, 4117, 
4151, 4155, 4156, 4157, 4158, 4167 


3756 (CONF-7904143—, pp 250-254) Central America 
and the Caribbean Islands: preliminary evaluation of impacts 
associated with climatic changes induced by increased CO:. 
Bennett, C.F. (Univ. of California, Los Angeles). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Comparison of the area’s biological, physical and human mi- 
crocosm is presented for Central America and the Caribbean Is- 
lands. Political difficulties are also addressed. (PSB) 


3757 (CONF-7904143—, pp 392-402) Reflections on the 
mandate of panel IV: social and institutional responses to a 
global CO,-induced climate change. Boulding, E. (Dartmouth 
College, Hanover, NH). Oct 1980. 
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From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Decisional making criteria for assessing climatic impacts on 
society are discussed. Statistical data are given for international 
nongovernmental organizations from 1909 through 1972; projected 
growth rates of international organizations; location of international 
headquarters and secondary offices by continent; national participa- 
tion in international organizations; and United Nations and the asso- 
ciated agencies and institutes. (PSB) 


2904 Natural Resources 


3758 (NP—25177) Review of published appreciations of 
the possible contributions from new energy sources to the 
Swedish energy supply. Report NE-1980-3. Ljungblom, L. 
(Naemnden foer Energiproduktionsforskning, Stockholm 
(Sweden)). Feb 1980. 229p. (In Swedish). NTIS (US Sales 
Only), PC Al1/MF AOl1. 

Estimates of the resources, technology, costs, and timescales 
for exploiting new domestic energy sources in Sweden are com- 
piled in this report. The following energy sources are considered: 
biomass (logging wastes, energy forests, straw, algae, solar energy, 
peat, shales, wind power, geoth rmal, and wave energy. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 3867, 3868, 3869, 3870 


3759 (NCEI—0021) North Carolina Energy Institute. 
Annual report, July 1, 1979-June 30, 1980. Bresee, J.C. 
(North Carolina Energy Inst., Research Triangle Park 
(USA)). 1980. 170p. NTIS, PC A08/MF AOl1. 

This second annual report of the North Carolina Energy In- 
stitute, created January 3, 1978 along with the first report provide 
condensations of the status, progress, and final results of 48 con- 
tracts in the program; final results from 21 contracts were available. 
Field measurements in experimental forests near Durham have 
shown that annual wood growth in North Carolina may exceed 200 
million tons. Coastal plains peat resources probably exceed 800 mil- 
lion tons of moisture-free peat, in about 860 thousand acres of peat 
lands. A heat-transfer pipe added to a septic draingage field has 
proven experimentally to be an effective energy source for an 
earth-coupled heat pump. Experiments with the conversion of poul- 
try waste to methane have produced encouraging results. Addition- 
al progress was made in the development of simplified graphical 
methods for estimating energy use in commercial buildings, in the 
evaluation of solar insolation throughout the state, in the develop- 
ment of a new oil-furnace damper with improved energy perform- 
ance, and in the estimation of electric energy costs for a 10- 
megawatt wood-fired electric generator. Future energy research 
needs include: ways to use peat in existing furnaces, evaluation of 
the role of electric transportation, development of passive solar 
housing programs, analysis of the State’s role in the national syn- 
thetic fuels effort, and establishment of an energy-policy research 
program. (MCW) 


2907 Transport And Storage 
REFER ALSO TO CITATION(S) 3722, 3725, 3895, 3898 
2908 Waste Heat Utilization 


REFER ALSO 70 CITATION(S) 3394, 3400, 3871, 3875, 3876 


3760 District heating for the community of Piqua, Ohio. 
Wade, D.W. (Ga Inst of Technol, Atlanta). pp 92-102 of 
Central chilled water and heating plant conference. Syra- 
cuse, NY; Syracuse University (1979). 

From Central chilled water and heating plant corference; 


Syracuse, NY, USA (21 Aug 1979). ; 
The city of Piqua, Ohio, is currently considering the retrofit 


of its municipally owned electric power generating plant to provide 
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thermal energy for distribution to the town’s homes, businesses and 
industries. This paper explains the concept, project plant and com- 
munity and presents initial performance analyses of the proposed 
retrofit schemes. A description of the methodology used for analyz- 
ing community thermal loads, distribution schemes and power plant 
retrofit options is also discussed. 1 ref. 


2910 Conservation 


3761 (DOE/R8/00516—T1) Marketing: an approach to 
successful energy-conservation information programs. Hutton, 
R.B.; McNeill, D.L. (Denver Univ., CO (USA)). Aug 1980. 
Contract AP48-80R800516. 58p. NTIS, PC A04/MF AO1. 

This monograph shows how the adoption of a marketing ap- 
proach can improve the quality of the development and delivery of 
energy-conservation programs. Several factors make the use of 
such a marketing approach to conservation particularly beneficial, 
namely: (1) goals of conservation programs can be quantified (e.g., 
specified amount of energy to be saved); in addition, intermediate 
effects necessary for program success are also measureable (e.g., 
knowledge, attitude change, etc); (2) there is an apparent and in- 
creasing need for conservation by different parts (or sectors) of the 
population; however, it is clear that the desire for conservation is 
not the same for all sectors; (3) conservation programs can be 
thought of in much the same way as products with benefits and 
costs; this necessitates an understanding of how the population 
makes conservation decisions so that the program can fit into that 
decision process; (4) the need to tailor programs to the needs of the 
population is heightened by the general competition for the con- 
sumer dollar; it is necessary to design and present programs in a 
way that the individual will view conservation as an attractive 
choice among many (e.g., bank savings, buying clothes, furniture, 
car, etc.); and (5) the population's response to, and need for conser- 
vation is constantly changing; consequently, it is important to real- 
ize that these changes may need to be reflected in the conservation 
programs themselves (both ongoing and new). 


3762 (PB—80-160633) The Federal Government needs a 
comprehensive program to curb its energy use. Report to the 
Congress. (General Accounting Office, Washington, DC 
(USA). Energy and Minerals Div.). 12 Dec 1979. 67p. 
NTIS, PC A04/MF AO1. 

This report discusses (1) what the Federal Government has 
been doing to manage its in-house energy conservation efforts and 
(2) how the Government can establish a comprehensive and aggres- 
sive Federal energy management program. Specifically, this report 
identifies problems with the Federal energy conservation program, 
discusses policy issues and specific measures to promote Federal 
energy conservation, and recommends actions, which should be ini- 
tiated by the Congress, the President, and the Department of 
Energy to establish a strong and effective conservation program. 


3763 DOE administration of grants to implement cost- 
effective energy conservation measures. Willingham, M. (US 
DOE). pp 195-196 of Central chilled water and heating 
plant ohh. Benens Syracuse, NY; Syracuse University (1979). 

From Central chilled water and heating plant conference; 
Syracuse, NY, USA (21 Aug 1979). 

The National Energy Conservation Policy Act (NECPA) of 
1978 contains major grant programs to promote energy conserva- 
tion in four sectors of public and private non-profit buildings con- 
structed prior to April 20, 1977. The Grant Programs for Schools 
and Hospitals and for Buildings Owned by Units of Local Govern- 
ment and Public Care Institutions (Title III, Parts 1 and 2 of the 
law) are voluntary activities which provide 50% matching Federal 
grants to assist these institutions in identifying and implementing 
energy conservation measures. 3 refs. 


2920 Supply, Demand, And Forecasting 
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REFER ALSO TO CITATION(S) 3755, 3780, 3799 


3764 (AD-A—081383) Application potential of energy 
systems at Navy sites. Volume I. Methodology and results. 
Final report, March 1978-October 1979. Anderson, S.J.; 
Jackson, M.D.; Chaump, S.J. (Acurex Corp., Mountain 
View, CA (USA). Energy and Environmental Div.). Jan 
1980. Contract N68305-78-C-0009. 273p. NTIS, PC Al2/ 
MF AOl. 

Application of renewable and nonrenewable energy conver- 
sion technologies are forecast for the Navy's ten largest industrial 
locations and four smaller locations. Data are obtained from an op- 
timization model that determines the least, life-cycle cost energy 
supply system for an industrial location. Optimal solutions were 
composed of integrated combinations of energy conversion technol- 
ogies. Besides being more cost-effective than status quo systems 
fired exclusively on fuel oil, the optimal integrated systems displace 
a significant percentage of fuel oil. Energy conversion technologies 
that participate in the optimal supply systems for large Naval indus- 
trial locations include fluidized-bed coal combustion, cogeneration, 
oil-fired systems, with smaller contributions from refuse derived 
fuel systems. Oil-fired systems participate only in a peaking capac- 
ity wherever coal combustion is permitted. Otherwise, the status 
quo systems are forecasted to prevail. Renewable energy conver- 
sion systems were not competitive in plant-size configurations at 
nine of the ten large Naval industrial locations studied, Pearl 
Harbor being the exception. 


3765 (AD-A—081384) Application potential of energy 
systems at Navy sites. Volume II. Navy Energy Siting (NES) 
computer program. User's manual. Final report, March 1978- 
October 1979. Anderson, S.J.; Jackson, M.D.; Chaump, S.J. 
(Acurex Corp., Mountain View, CA (USA). Energy and 
Environmental Div.). Jan 1980. Contract N68305-78-C-0009. 
84p. NTIS, PC AOS/MF AOl1. 

The Navy Energy Siting (NES) code was developed to de- 
termine, at various naval sites, the optimum mix of alternate energy 
and commercially purchased energy that will meet all the site's 
energy demands. The optimum mix meets the energy demands 
within given site constraints at the lowest cost. The code handles 
three types of energy demands: electricity, space heating and hot 
water (combined), and process steam. Alternate energy models are 
designed to satisfy a single demand, with the exception of a cogen- 
eration model which can satisfy two energy demands concurrently. 


3766 (EMF—4(Vol.1)) Aggregate elasticity of energy 
demand. (Stanford Univ., CA (USA). Energy Modeling 
Forum). Aug 1980. 63p. Department of Energy Modeling 
Forum, Stanford Univ., Stanford, CA. 

The fourth Energy Modeling Forum study obtained im- 
proved information about aggregate elasticities of substitution be- 
tween energy and other inputs in the economy. An EMF working 
group conducted experiments with 16 detailed models of the 
energy sector. The group developed consistent estimates of the 15-, 
25-, and 35-year energy-demand elasticities implicit in each of the 
models. The comparison of results is descriptive; there was no at- 
tempt to produce a single best estimate of the demand elasticity. 
Since energy includes a number of heterogeneous commodities, 
each with a separate price, these prices and quantities must be ag- 
gregated in order to calculate a single elasticity. The choice of ag- 
gregation rules can influence the resultant estimations. Similarly, 
the elasticity can vary by a factor of nearly two over different 
stages from production to consumption. It was concluded that the 
more-comprehensive models, covering all energy-using sectors, in- 
corporating the full range of potential flexibility, and directly utiliz- 
ing historical data to statistically estimate parameters, were general- 
ly characterized by the highest implicit aggregate secondary 
demand elasticities. Other models produced lower estimates either 
because they incorporated lower subjectively determined compo- 
nent elasticities or because of the limited scope of energy-use substi- 
tutions addressed in the models. 


3767 (EPRI-EA—1568) Energy supply and demand 
properties from engineering process models. Final report. 
Muthukrishnan, S.; Singleton, F.D. Jr.; Stone, J.C.; Thomp- 
son, R.G. (Houston Univ., TX (USA)). Jan 1980. 17Ip. 
NTIS, PC A08/MF AO1. 
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The common denominator of the research reported in this 
volume is the study of energy supplies and demands by use of proc- 
ess models. Characteristically, a process model represents a synthe- 
sis of engineering and economic principles into a mathematical 
model of production. The mathematical procedure employed here 
is primarily the method of linear programming (LP). The distin- 
guishing features of this method are: (1) representation of specific 
processes by vectors of fixed coefficients which describe the inputs- 
outputs and costs of each process; and (2) mathematical structuring 
of these process representations in such a way as to impose relevant 
economic, engineering, and policy constraints on the choice of 
process alternatives. Solution of the LP model for its minimum cost 
solution gives the economically efficient way to produce the re- 
quired outputs within the limitations of externally imposed econom- 
ic and regulatory constraints. Findings are organized according to 
three essentially separate aspects of the research effort. The first 
part of the report (Part I) is the most basic in that it establishes a 
methodological framework for the use of process models in eco- 
nomic analysis and forecasting. It also reports two specific applica- 
tions of process modeling to the analysis and forecasting of energy 
supplies and demand. Part II is directed to validating an economic 
process model of the electric-utility sector. Meaningful replication 
of historical statistics is sought for the 1965-1969 and 1970-1974 pe- 
riods. Part III demonstrates how process models may be used to 
derive the technical-change information required for sound macroe- 
conomic evaluations. The elaborated procedures represent a viable 
means of incorporating the supply-side considerations of the energy 
sector into economy-wide models. 


3768 (EUR—6773-EN) Energy: economic activity and 
energy demand - link to energy flow; example: France. (Bat- 
telle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
1980. 112p. NTIS (US Sales Only), PC A06/MF AOl. 

The Communities Energy Research and Development Pro- 
gram covers the following subprograms: Energy Conservation, 
Production and Utilization of Hydrogen, Solar Energy, Geothermal 
Energy, and System Analysis/Energy Modeling. This report results 
from a contract of the subprogram on systems analysis/energy 
modeling. Chapter I describes the data derived from the EXPLOR. 
Chapters II and III treat the transition between EXPLOR and 
EFOM, Energy Flow Optimization Model. The core of the 
EXPLOR model is a circular system of relations involving 
consumer's demand, producer's outputs, and market prices. The so- 
lution of this system of relations is obtained by successive iterations; 
the final output is a coherent system of economic accounts. Chapter 
IV describes the computer program for this transition. Chapter V 
summarizes the work conducted by comparing different energy- 
demand models. The final 2 chapters describe the data sources used 
for the French test and the compatibility of the data on other EC 
countries. The procedure is illustrated by a numerical projection to 
1980 and 1985 using the existing version of the EXPLOR-France 
model and is subject to revision after completion of the updating of 
this model with the new data base for the reference year 1974 
(MCW) 


3769 (ORNL/TM—7023) NUNOA: a computer simula- 
tor of individuals, families, and extended families of the high- 
altitude Quechua. Brandt, C.C.; Weinstein, D.A.; Shugart, 
H.H.; Simmons, B. (Oak Ridge National Lab., TN (USA)). 
Oct 1980. Contract W-7405-ENG-26. 140p. NTIS, PC A07/ 
MF AOl. 

The Quechua Indians of the Peruvian Andes are an example 
of a human population which has developed special cultural adapta- 
tions to deal with hypocaloric stress imposed by a harsh environ- 
ment. A highly detailed human ecosystem model, NUNOA, which 
simulates the yearly energy balance of individuals, families, and ex- 
tended families in a hypothetical farming and herding Quechua 
community of the high Andes was developed. Unlike most popula- 
tion models which use sets of differential equations in which indi- 
viduals are aggregated into groups, this model considers the re- 
sponse of each individual to a stochastic environment. The model 
calculates the yearly energy demand for each family based on calo- 
ric requirements of its members. For each family, the model simu- 
lates the cultivation of seven different crops and the impact of pre- 
cipitation, temperature, and disease on yield. Herding, slaughter, 
and market sales of three different animal species are also simulated. 
Any energy production in excess of the family’s energy demand is 
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placed into extended family storage for possible redistribution. A 
family failing to meet their annual energy demand may slaughter 
additional herd animals, temporarily migrate from the community, 
or borrow food from the extended family storage. The energy bal- 
ance is used in determining births, deaths, marriages, and resource 
sharing in the Indian community. In addition, the model maintains a 
record of each individual's ancestry as well as seven genetic traits 
for use in tracing lineage and gene flow. The model user has the 
opportunity to investigate the effect of changes in marriage pat- 
terns, resource sharing patterns, or subsistence activities on the abil- 
ity of the human population to survive in the harsh Andean envi- 
ronment. In addition, the user may investigate the impact of exter- 
nal technology on the Indian culture. 


3770 (P—102-80-003) Fuel price and supply projections, 
1980 to 2000. (California Energy Commission, Sacramento 
(USA)). Jun 1980. 254p. California Energy Commission, 
Sacramento, CA. 

In 1978, over 95% of California’s energy was derived from 
conventional fuels - oil, natural gas, coal, and uranium. Approxi- 
mately one-third of these conventional fuels was produced within 
the state, the remaining two-thirds coming from other states and 
foreign countries. Dependence on these fuels is not likely to dimin- 
ish rapidly in the near future, therefore the factors that contribute 
to the future supplies and prices of these fuels will have a major 
influence on the state’s energy future. This report serves as a basis 
for Commission analysis and is also intended as a tool to be used by 
others who must make decisions involving the future cost and 
availability of fuels. This report documents the staff's projections on 
future supply, price, and availability of these fuels and presents in- 
formation on historical fuel use and price for background and per- 
spective. Analyses of commercially developable derived fuels and 
of recent Federal statutory restrictions on the use of oil and gas are 
also presented. These analyses include economic, logistic, environ- 
mental, geologic, and social and institutional considerations. This 
report does not focus on the costs included in fuel production and 
preparation; nor does the report go into detail on the transporta- 


tion, disposal, and downstream costs of the various fuels. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 3473, 3487, 3488, 3753, 3770, 3773 


3771 (BNL—51091) EEMIS data sector correspondence 
with conceptual database design. Croteau, K.; Kydes, A.S.; 
Maier, D. (Brookhaven National Lab., Upton, NY (USA)). 
Jul 1979. Contract AC02-76CH00016. 157p. NTIS, PC 
A08/MF AO1. 

The purpose of this report is fivefold: (1) it provides an in- 
troduction to database systems and critieria that are important in 
the selection of a commercial database management system; (2) it 
demonstrates that the mapping of the EEMIS data sector structure 
into the conceptual database model is complete and preserves the 
hierarchies implied by the EEMIS data structure; (3) it describes all 
fields and associated field lengths; (4) it provides accurate formulae 
for estimating the computer storage requirements for the conceptu- 
al models at the facility level; and (5) it provides the details of the 
storage requirements for oil refineries, petroleum crude storage 
facilities, natural gas transmission and distribution facilities, and 
company description records. 


3772 When does the accumulated earnings tax apply to 
fractional working interests in oil and gas ventures. Engle- 
brecht, T.D.; Goggans, T.P. (Univ. of Oklahoma, Norman). 
Oil Gas Tax Q.; 29: No. 1, 66-78(Sep 1980). 

Many companies are discovering to their chagrin that the 
applicability of the accumulated earnings tax to fractional working 
interests in oil and gas ventures is not a clear and unencumbered 
area of taxation. Even though Sections 531 to 537 of the Internal 
Revenue Code impose a tax upon accumulated earnings of most 
corporations and define limits and exceptions to the laws, nonethe- 
less, taxpayers are without statutory and administrative guides in 
classifying working interests in oil and gas ventures as either sub- 
ject to or not subject to the accumulated-earnings tax. This article 
reviews the various judicial interpretations of the applicability of 
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the accumulated-earnings tax to fractional working interests in oil 
and gas ventures, delineates the critical elements in this interpreta- 
tive controversy, and, as a result of this analysis, provides tax-plan- 
ning criteria for companies faced with the potential classification of 
working interests in oil and gas, as subject to the accumulated-earn- 
ings tax. 30 footnotes. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 3852 


3773 ae LA Strategic fuels planning and 
transportation. McKay, L.A. (Barry (Theodore) and Asso- 
ciates, Chicago, IL (USA). 1979. 6p. TIC. 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

It is concluded that strategic planning should no longer be 
foreign to utility-fuels management. The fuels-planning process, at 
one time requiring only fuels quality, quantity, and pricing assess- 
ments, now requires that utility executives review the fuels-manage- 
ment organization, and that internal transportation skills be availa- 
ble to effectively direct unit-train and barge operations. Transporta- 
tion costs have an ever-increasing impact on the prices utilities pay 
for fuels. The expenditures for additional planning tools and skilled 
transportation management can be readily justified by protecting 
the utility’s substantial investment in fuels and transportation equip- 
ment. 


3774 (DOE/RA/29144—01) Regional power systems 

plenatem: © chide Of Gib Gt aeinmmneed Wendl taneek, (io 
ma Univ., Norman (USA)). Oct 1980. Contract AS05- 
77ET29144. 564p. NTIS, PC A24/MF AO1. 

The purpose of this report was to define regional power sys- 
tems planning problems, the tools available and their shortcomings, 
and to document all of the above in a concise readable form. The 
approach consisted of a survey and literature search. The survey 
determined the tools being used by utilities, the tools they had re- 
jected, and the tools they planned to try out. The literature search 
was conducted for the purpose of documenting the tools available, 
and performing a comparative analysis of these tools. The project 
included a mix of utility, university, and consulting organizations. 
Several organizations were consulted in the selection of the partici- 
pants. A non-profit organization, The University of Oklahoma, was 
selected to manage the project. The results were reviewed in a 
series of four one day meetings by known authorities in each field. 
This report consists of the results of this project. Perhaps its major 
finding is that several aspects of the regional planning problem are 
not well defined, the roles of the various participants in regional 
planning is not clear, and certainly research is needed for the devel- 
opment of new methodology. 


3775 (DOE/RG/08684—T2) Project-pooled analyses: 
feasibility of combining data from several electric utility rate 
demonstration projects. (Research Triangle Inst., Research 
Triangle Park, NC (USA)). Dec 1978. Contract ACO1- 
77RG08684. 23p. NTIS, PC A02/MF AO1. 

The US-DOE has sponsored projects in numerous locations 
from Puerto Rico or Rhode Island to California on the effects of 
time-of-use pricing on electric power use by residential customers. 
Each project has analyzed its own data with inevitable variations in 
analysis techniques and interpretation between different projects. 
The feasibility of either separate but standardized analyses of each 
project's results and of pooling all the separate project results in 
order to perform one overall analysis is discussed. It is concluded 
that the rate structures and experimental designs of the demonstra- 
tion projects are not sufficiently compatible to warrant pooled anal- 
yses. The analyst desiring to use a pooled data base is forced to 
construct artificial models that can be estimated. Numerous, untes- 
table assumptions are required and little or no gain in overall preci- 
sion can be expected. It is, therefore, recommended that the proj- 
ect-specific analyses be emphasized and that the future reporting re- 
quirements on the project-pooled analyses be eliminated. (LCL) 
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3776 (DOE/RG/08684—T4(Vol.1)) Analytical Master 
Plan for the analysis of the data from the electric utility rate 
demonstration projects. (Research Triangle Inst., Research 
Triangle Park, NC (USA)). Jun 1978. Contract ACO1- 
77RG08684. 145p. NTIS, PC A07/MF AOl. 

The Federal Energy Administration (now the US Depart- 
ment of Energy), in cooperation with state public utility commis- 
sions and participating utilities, has initiated 16 electric utility rate 
demonstration projects. The primary purpose of these projects was 
to evaluate experimentally the effects of time-of-use pricing of elec- 
tricity for residential customers. The time-of-use rate most frequent- 
ly employed was a time-of-day (TOD) rate. The method employed 
by the states to evaluate TOD rates was to select a subset of the 
residential population, place these people on TOD rates, and with 
special meters, monitor their temporal use of electricity. As might 
be expected, with the varying objectives of the states, available re- 
sources, and background in load management studies, a variety of 
approaches were employed, and a variety of data generated by the 
projects. Also, the received and expected analyses of the data vary 
considerably among the projects due to the differing interests of the 
states, available resources, and the composition of the project 
teams. The three purposes of this Analytical Master Plan (AMP) 
are: to ensure the data derived from the FEA projects and from 
related sources are subjected to econometric and statistical analysis 
that is both rigorous and as highly sophisticated as the state of the 
art will permit; to ensure that the results of the analysis are orga- 
nized and displayed in a manner useful to utility and regulatory de- 
cision-makers; and to ensure that the analytical effort is conducted 
on a timely and professional basis. This report identifies the alterna- 
tive analytical approaches, project specific analyses, project-pooled 
analyses and organization and management plan for completing the 
study. Synopses of all the demonstration projects are presented in 
the appendixes which are bound separately in Volume II. 


3777 (EPRI-EA—1536) Electric load forecasting: chal- 
lenge for the ‘80s. Utility Modeling Forum, first working 
group. Final report. Shaw, R.W. Jr. (Booz, Allen and Hamil- 
ton, Inc., Bethesda, MD (USA)). Sep 1980. 135p. NTIS, PC 
A07/MF AO1. 

In this first report of the Utility Modeling Forum, the load- 
forecasting models currently employed by over 20 electric utilities 
are compared. Various approaches are specifically examined for: 
identifying and quantifying major sources of uncertainty; analyzing 
the impact of time-of-use rates on load shape; modeling the impact 
of new technologies; and integrating econometric and end-use 
methods. Conclusions and recommendations are developed with re- 
spect to: the relative merits of different analytic approaches; future 
data-base and model-development priorities; and executive decision- 
making implications. The results of over 100 model runs are report- 
ed, and more detailed information on the forecasting methods ex- 
amined is available through a companion set of working papers. 


3778 Economic theory of marginal cost pricing and its 
application by electric utilities in France and Great Britain. 
Westfield, F.M. Palo Alto, CA; Electric Power Research 
Inst. (1980). 92p. (NP—22591). 

The theory of marginal cost pricing and examines interpreta- 
tion and applications of the theory by electric utilities in France 
and Great Britain is reviewed. A general overview is provided of 
the economic rationale for marginal cost pricing. Ideal marginal 
cost pricing as applied to electricity is described and explained. 
Practical problems related to electricity rate making according to 
marginal cost are analyzed. Experience in France and the UK is 
discussed. 


3779 Review of power planning in the Pacific North- 
west, calendar year 1979. Vancouver, WA; Pacific North- 
west River Basins Commission (1980). 89p. (NP—25174). 
Some of the activities that occurred in the electric-power in- 
dustry in the Pacific Northwest during 1979 are reviewed. Chapter 
I discusses the significant power-planning related events, activities, 
and studies. Chapter II presents utility load estimates through the 
year 2020. Chapters III and IV review the resources existing, under 
construction, and feasible for development in meeting the forecast 
loads. Chapter V, Comparison of Loads and Resources, considers 
the information presented in the previous chapters and gives the 
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overall picture of the power situation in the Pacific Northwest. 
Electric-power planning has taken on increased importance as the 
region struggles with balancing loads with resources. Deficits in 
peaking capability for the next 10 years are the result of thermal 
project delays, sustained peak adjustment, and a reduction in peak- 
ing capability at Grand Coulee. Deficits in firm energy occur in all 
of the next 10 years, under critical hydro conditions. Current load- 
resource projections for the next 11 years indicate that, in addition 
to the presently scheduled 8365 MW of capacity, 4613 MW will be 
needed. In addition to the presently scheduled 5056 MW of energy, 
5060 MW will be needed. Small hydro, wind, and biomass genera- 
tion along with an aggressive mandatory energy-conservation pro- 
gram could eliminate the deficit. The lead times (10 to 12 years) 
and construction slippages associated with large thermal plants, an 
assured cost-effective means to eliminate the deficit, preclude bring- 
ing presently scheduled plants online earlier or constructing new 
plants during this period. Chapter VI discusses the activities of the 
Power Planning Committee during the year. 


2990 Unconventional Sources And Power Generation 
REFER ALSO TO CITATION(S) 3591, 3616, 3620, 3622, 3647, 3652, 4417 


3780 Proceedings of condensed papers on alternate 
energy sources. Veziroglu, T.N. (ed.). Coral Gables, FL; 
Clean Energy Research Inst., Univ. of Miami (1979). 849p. 
(CONF-791204—). $75.00. 

From 2. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (10 Dec 1979). 

The conference covers the results of research and develop- 
ments which have taken place during the last 2 years. It includes 
sessions on solar energy, ocean thermal energy, wind energy, hydro 
power, nuclear breeders and nuclear fusion, synthetic fuels from 
coal or waste, hydrogen production and uses. The volume of the 
Proceedings presents the papers and lectures in condensed format 
grouped by their subjects under 40 technical sessions. Condensed 
papers are presented for the 336 presentations; abstracts have previ- 
ously appeared in the DOE Energy Data Base for 33 of the full- 


length papers. 
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3781 Method of altering the effective bulk density of 
solid material and the resulting product. Kool, L.B.; Nolen, 
R.L. Jr.; Solomon, D.E. (to Dept. of Energy). US Patent 
Application 106,132. [nd]. 12p. 

A method of adjustably tailoring the effective bulk density 
of a solid material in which a mixture comprising the solid material, 
a film-forming polymer and a volatile solvent are sprayed into a 
drying chamber such that the solvent evaporates and the polymer 
dries into hollow shells having the solid material captured within 
the shell walls is described. Shell density may be varied as a func- 
tion of solid/polymer concentration, droplet size and drying tem- 
perature. An example of the application of this technique is for tai- 
loring a working fluid for MHD generators made of cesium carbon- 
ate suspensions in toluene. 


3782 (DOE/NASA/3186—1) Performance prediction of 
straight two-dimensional diffusers. Greywall, M.S. (Wichita 
State Univ., KS (USA)). Sep 1980. Contract AIO01- 
77ET 10769. 27p. (NASA-CR—165186). NTIS, PC A03/MF 
AOl. 

A method, based on full viscous calculations, is presented to 
predict performance of straight two-dimensional diffusers. The 
method predicts adequately the experimental pressure recovery 
data, up to the point of maximum pressure recovery, for small and 
large inlet boundary layer thicknesses. It is shown that at the point 
of maximum pressure recovery the streamwise velocity in the very 
near wall region varies as Z° 2, where Z is the distance from the 
diffuser wall. 
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3783 MHD power generator . Kayukawa, N.; Ozawa, 
Y. (to President Of Hokkaido Univ (Japan)). US Patent 
4,218,629. 19 Aug 1980. vp. 

An MHD power generator includes a pair of electrode units 
between which a plasma stream flows from a plasma stream gener- 
ating source. Each electrode unit comprises a plurality of segment- 
ed electrodes connected with each other with an insulating material 
disposed between the next adjacent segmented electrodes. The seg- 
mented electrode is made of magnetic material such as iron and 
cooled by an electrode cooling device. A pair of electrically insu- 
lating plates are mounted, i.e. one on the upper surface of the elec- 
trode units and the other on the lower surface of the electrode units 
to define a plasma passage. A plurality of lead wires are each con- 
nected to a corresponding segmented electrode so as to take out an 
electric power which is generated in the plasma passage. 


3003 Thermoelectric Generators 


3784 Liquid hydrocarbon-fueled thermo-electric gener- 
ator with counter-flow type regenerative heat exchanger . 
Guazzoni, G.; Herchakowski, A. (to U S Of America Army 
Secretary Of). US Patent 4,218,266. 19 Aug 1980. Filed date 
21 Dec 1978. vp. 

An air-to-air heat exchanger, comprising an array of stainless 
steel tubings arranged in a three-fold pass, is connected to the 
outlet of the combustion chamber of a liquid hydrocarbon-fueled, 
thermoelectric generator. Air enters the heat exchanger at the am- 
bient temperature and is pre-heated up to 500°C at the same time, 
the temperature of the gases leaving the combustion chamber is re- 
duced from 700°C to only 200°C. This pre-heating of the air re- 
duces fuel consumption, increases efficiency and makes it more dif- 
ficult to detect the generator by means of its infrared signature. 


3005 Fuel Cells 


3785 (DOE/ET/13114—T5) Fabrication and testing of 
TAA bonded carbon electrodes in primary fuel cells. Techni- 
cal progress report No. 1, March 1978-May 1978. (Eco-Con- 
trol, Inc., Cambridge, MA (USA)). 15 Jun 1978. Contract 
ACO01-78ET13114. 19p. NTIS, PC A02/MF AOl1. 

Metallated tetraazannulene (TAA) compounds were pre- 
pared and their electrochemical behavior determined as paraffin 
pellets inserted in a rotating disk electrode. Cobalt TAA, which 
had been heat treated at 600°C for one hour, was observed to be 
the most active compared to iron, manganese and nickel TAAs and 
to nickel chloro-, dichloro- and nitro- TAA analogues. Cobalt 
TAA was shown to be as active on a weight percent basis as plati- 
num in catalyzing the oxygen dissolution reaction in oxygen satu- 
rated concentrated phosphoric acid at room temperature. Cobalt 
TAA has been functionalized via a Mannich reaction and will be 
bonded directly to bromoacylated Vulcan XC-72. The activity and 
the stability of this bonded electrode material will be determined in 
the next quarter. 


3786 (EPRI-EM—1566) Improved FCG-1 cell technol- 
ogy. Final report. Breault, R.D.; Congdon, J.V.; Coykendall, 
R.D.; Luoma, W.L. (United Technologies Corp., South 
Windsor, CT (USA). Power Systems Div.). Oct 1980. 49p. 
NTIS, PC A03/MF AOl1. 

The purpose of this effort was to demonstrate fuel cell per- 
formance in the ribbed-substrate cell configuration consistent with 
that projected for a commercial power plant. Tests were conducted 
on subscale cells and on two 20-cell stacks of 4.8-MW demonstra- 
tor-size cell components. The first task was to conduct a compo- 
nent development effort to introduce improvements in 3.7-ft?, 
ribbed-substrate acid-cell repeating parts which represented ad- 
vances in performance, function, life, and lower cost for application 
in higher pressure and temperature power plants. Specific areas of 
change were the electrode substrate, catalyst, matrix, seals, separa- 
tor plates, and coolers. In most cases, advances were developed and 
translated into full-size repeating parts for tests in 3.7-ft?, 20-cell 
stacks. Significant accomplishments were the successful 2800-hour 
demonstration of a subscale cell with a GSB-11 catalyst operating 
at the higher pressure (120 psia) and temperature (400°F) condi- 
tions; an increase in matrix bubble pressure from 7 to 20 psi in com- 
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ponent tests; successful incorporation of the improved, densified- 
edge seal; and the increase in separator-plate manufacturing yield 
from 20 to 95%. The objective of the second task was to evaluate 
full-size, ribbed-substrate stack components incorporating more 
stable materials at increased pressure (93 psia) and temperature 
(405°F) conditions. Two 20-cell stacks with a 3.7-ft?, ribbed-sub- 
strate cell configuration were tested. Results are presented and dis- 
cussed. (WHK) 


3787 (FCR—0809) Improvement of fuel cell technology 
base. Technical progress report No. 2, 1 April 1977-1 April 
1978. (United Technologies Corp., South Windsor, CT 
(USA). Power Systems Div.). 1978. Contract AC03- 
76ET11301. 81p. NTIS, PC AOS/MF AO1. 

Progress on improving the fuel cell power section technol- 
ogy from the 4.8-MW Demonstrator baseline is reported. Five subs- 
cale cells incorporating successive design improvements accumulat- 
ed up to 16,132 hours under 4.8-MW Demonstrator operating con- 
ditions. One cell representing the Demonstrator bill-of-materials 
configuration with an integral anode-electrolyte reservoir has run 
12,415 hours at or above the Demonstrator performance predic- 
tions. A 20-cell stack incorporating the 4.8-MW Demonstrator cell 
configuration and four Demonstrator design two-pass coolers com- 
pleted a 3400-hour endurance test started in Phase I. Four alterna- 
tive configurations of on all-graphite fuel cell cooler concept have 
been identified which are candidates for replacing existing copper 
tube coolers. A design approach for operating large phosphoric 
acid cell stacks at elevated pressure levels without an inert pressur- 
izing gas has been identitifed. Predicted fuel cell performance in- 
creases from operating levels of 375°F, 50 psia up to 425°F, 141 
psia, have been verified. Performance degradation rates at these 
more severe conditions have been determined and reduced. Catalyst 
layers with increased hydrophobicity have demonstrated more en- 
durance stability. New lower-cost, non-woven, fibrous substrate 
materials have been identified for the integral cell. WHK) 


3788 (FCR—0939) Improvement of fuel cell technology 
base. Technical progress report No. 3, 1 April 1978-30 June 
1978. (United Technologies Corp., South Windsor, CT 
(USA). Power Systems Div.). 1978. Contract AC03- 
76ET11301. 64p. NTIS, PC A04/MF AOl1. 

Progress on improving the fuel cell power section technol- 
ogy from the 4.8-MW Demonstrator baseline is reported. Three 
subscale cells representing the evolution of the 4.8-MW Demonstra- 
tor electrode configuration continued endurance testing at the 
standard 50 psia, 375°F, and 300 ASF conditions. The cell repre- 
senting the 4.8-MW Demonstrator configuration has accumulated 
14,825 hours and is operating 12 mV above the 4.8-MW Demon- 
strator projection. The inlaid U-channel cooler utilizing a PFA ad- 
hesive has been established as the preferred all-graphite cooler con- 
figuration. An examination of the cell stack configuration being 
considered for the two-gas commercial power section identified 
three approaches for fitting a larger number of cells within the 
pressure vessel to stablish growth margin. A preliminary study to 
define allowable reactant leakage rates for the cell stacks was com- 
pleted. Improvements in the application and physical integrity of 
the ribbed substrate wet seals have been made. Fabrication of the 
electrodes for the first ribbed substrate stack was initiated. Im- 
proved stability of higher temperature and pressure cell operations 
has been demonstrated with more corrosion-resistant carbon cata- 
lyst supports and increased hydrophobicity of the catalyst structure. 
Impregnation trials on nonwoven mat precursors continued. Corre- 
lation of atmospheric-pressure cell stack acid evaporation data with 
the previously developed computer model continued with improv- 
ing results. GSA catalyst was successfully qualified for shop pro- 
duction. Tests of a simplified seal design for a fuel inlet/exit mani- 
fold showed the design to be acceptable. (WHK) 


3789 Fuel cell use of gaseous fuels and oxygen provided 
at electrode absorbed in liquid dielectric . Vaseen, V.A. US 
Patent 4,218,518. 19 Aug 1980. Filed date 17 Jan 1979. vp. 

A fuel cell is an electrochemical device composed of a non- 
consumable anode and cathode, an electrolyte, fuel and controls. 
The maximum current density that can be passed depends upon the 
rate of mass transfer of atoms and their respective electrons. This 
invention improves the rate of mass transfer by submerging the 
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“oxygen” contact electrode in a dielectric liquid saturated with ab- 
sorbed oxygen, and when using a gaseous fuel, submerging the “hy- 
drogen” contact electrode in a dielectric liquid saturated with the 
absorbed gaseous fuel. The invention uses a liquid dielectric which 
is nonmiscible with water, thus as water is formed at either elec- 
trode, the water is immediately rejected from the electrode/dielec- 
tric contact and being equally rejected by the dielectric is removed 
from interfering or resisting current flow, thus further improving 
the efficiency of the fuel cell. 


3790 Configuration for a gas redox fuel cell employing 
an ion exchange membrane . Frank, S.N. (to Texas Instru- 
ments Inc). US Patent 4,218,519. 19 Aug 1980. Filed date 1 
Sep 1978. vp. 

An improved fuel cell is described having an inter-electrode 
electrolyte chamber and wherein provision is made for periodically 
or continuously extracting impure electrolyte from the chamber 
and replacing it with relatively pure electrolyte. 


3791 Wet proofed conductive current collector for the 
electrochemical cells . Macleod, E. (to General Electric Co). 
US Patent 4,215,183. 29 Jul 1980. Filed date 2 Jan 1979. vp. 

In an electrochemical cell in which one of the electrodes is 
exposed to water, the combination comprising, (A) a housing, (B) a 
fluid impervious ion transporting membrane separating said housing 
into anode an cathode chamber, (C) a catalytic anode electrode 
bonded to the side of said membrane facing the anode chamber and 
adapter to the exposed to a fuel gas, (D) a catalytic cathode elec- 
trode bonded to the other side of said membrane facing the cathode 
chamber adapted to be exposed to an oxidant gas and to water, (E) 
an electrically conductive, porous, carbon paper sheet in contact 
with the cathode electrode bonded to said membrane over a sub- 
stantial portion thereof said carbon paper including a hydrophobic 
polymer dispersed therein for wet proofing said carbon paper sheet 
to prevent formation of a water film adjacent to said bonded elec- 
trode and interruption of the conductive path between said bonded 
electrode and said conductive carbon paper sheet, (F) a conductive 
screen in contact with the wet proofed carbon paper on the side 
remote from the cathode electrode bonded to the membrane, and 
(G) conductive plate means in contact with said screen and an 
output terminal to permit axial current flow from the surface of the 
bonded cathode electrode to said terminal. 


3008 Miscellaneous Converters 


3792 (DOE/ER/01736—T1) Demonstration of scientific 
and economic feasibility of a solid-state heat engine. Second 
annual report. (Power Conversion Technology, Inc., San 
Diego, CA (USA)). 16 Nov 1979. Contract ACO03- 
78ERO1736. 52p. (PCT—2-77/R3-79). NTIS, PC A04/MF 
AOl. 

A new experimental approach to the testing and data record- 
ing setup for ferroelectric converters is described. Thermocouple 
thermometry allowed low frequency thermal cycles to be meas- 
ured. This lower frequency, in turn, allowed the employment of a 
Peltier effect module to pump heat into and out of the ferroelectric 
sample. The Peltier module is driven by a bipolar power supply 
whose output current (0 to +- 10 amp) is proportional to an input 
voltage. Thus, the amount of heat delivered to the sample is well 
controlled in amplitude and time. Perioudic heat pumping wave- 
forms (of any reasonable shape) are generated by a TRS-80 com- 
puter. The experimental setup is described, and results of electroca- 
loric experiments are presented. (WHK) 
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3793 (AD-A—081771) Control strategies to conserve 
energy in all-air heating, ventilation, and air conditioning sys- 
tems. Master's thesis. Morrison, W.J. (Naval Postgraduate 
School, Monterey, CA (USA)). 14 May 1979. 100p. NTIS, 
PC A05/MF AOIl. 
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Commercial and residential buildings consume approximately 
thirty-seven percent of the energy used in the United States. Heat- 
ing ventilation and air conditioning (HVAC) for these buildings re- 
quires one-half to two-thirds of this energy. Energy required for 
HVAC systems can be reduced by improving the HVAC control 
systems in existing buildings. Six typical all-air HVAC systems are 
considered in this report. The various control methods that are 
being applied to these systems are discussed. Results of work in this 
area by others is summarized. This report contains an extensive bib- 
liography. Control system improvement saves energy in most appli- 
cations with little or no loss of comfort. 


3794 (AD-A—081827) Performance evaluation of kitch- 
en exhaust draft hoods. Final report, 30 October 1978-1 
March 1980. Shepherd, P.B.; Neisel, R.H. (Johns-Manville 
Sales Corp., Denver, CO (USA). Research and Develop- 
ment Center). 1 Mar 1980. Contract DAAK70-78-D-0002. 
46p. NTIS, PC A03/MF AO1. 

Energy efficient vent hoods are available for cooking units 
in mass halls and similar application. These units act in one of two 
ways to reduce the loss of heat in conditional exhaust air. Manage- 
ment of on-off time of existing hoods may also reduce energy loss. 
A means has been offered to permit estimating possible energy and 
cost savings for the several alternatives. 


3795 (AD-A—082075) Energy saving devices on gas fur- 
naces. Final report, 1 Sep 78-1 Mar 80. Brisbane, T.E.; She- 
perd, P.B. (Johns-Manville Sales Corp., Denver, CO (USA). 
Research and Development Center). 1 Mar 1980. Contract 
DAAK70-78-D-0002. 83p. NTIS, PC AOS/MF AO1. 

Three devices designed for attachment to gas furnace flues 
were tested under specified conditions to measure their effect on 
the thermal efficiency of one furnace. An automatic vent damper 
(AVD) had no appreciable effect on furnace thermal efficiency. 
The tests confirmed the claims for this device, that it is of benefit 
only in reducing air exfiltration while the furnace is off. A vent res- 
trictor and an extended draft hood were of varying effectiveness 
under the test conditions employed. The performance of these two 
devices showed that additional testing including furnace derating 
would be required to properly evaluate and compare these devices. 
Any consideration of retrofit vent devices should be reviewed with 
building officials, furnace manufacturer, device manufacturer and 
local utility with regard to building codes, mechanical codes, fur- 
nace warranty, and safety factors. 


3796 (DOE/CS/20060—5120(Vol.1)) Ground-water heat 
pumps: an examination of hydrogeologic, environmental, legal, 
and economic factors affecting their use. Armitage, D.M.; 
Bacon, D.J.; Massey-Norton, J.T.; Miller, J.D. (National 
Water Well Association, Worthington, OH (USA)). 12 Nov 
1980. Contract AC01-78CS20060. 280p. NTIS, PC A13/MF 
AOl. 

Groundwater is attractive as a potential low-temperature 
energy source in residential space-conditioning applications. When 
used in conjuncton with a heat pump, ground water can serve as 
both a heat source (for heating) and a heat sink (for cooling). Major 
hydrogeologic aspects that affect system use include groundwater 
temperature and availability at shallow depths as these factors influ- 
ence operational efficiency. Ground-water quality is considered as 
it affects the performance and life-expectancy of the water-side heat 
exchanger. Environmental impacts related to groundwater heat 
pump system use are most influenced by water use and disposal 
methods. In general, recharge to the subsurface (usually via injec- 
tion wells) is recommended. Legal restrictions on system use are 
often stricter at the municipal and county levels than at state and 
Federal levels. Although Federal regulations currently exist, the 
agencies are not equipped to regulate individual, domestic installa- 
tions. Computer smulations indicate that under a variety of climato- 
logic conditions, groundwater heat pumps use less energy than con- 
ventional heating and cooling equipment. Life-cycle cost compari- 
sons with conventional equipment depend on alternative system 
choices and well cost options included in the groundwater heat 
pump system. 
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3797 (DOE/CS/20189—2(Vol.2)) Energy use in office 
buildings. (General Electric Co., Washington, DC (USA)). 
Oct 1980. Contract ACOI- 79CS20189. 367p. NTIS, PC 
A16/MF AOl1. 

This is the report on Task IB, Familiarization with Addition- 
al Data Collection Plans of Annual Survey of BOMA Member and 
Non-Member Buildings in 20 Cities, of the Energy Use in Office 
Buildings project. The purpose of the work was to monitor and un- 
derstand the efforts of the Building Owners and Managers Associ- 
ation International (BOMA) in gathering an energy-use-oriented 
data base. In order to obtain an improved data base encompassing a 
broad spectrum of office space and with information suitable for 
energy analysis in greater detail than is currently available, BOMA 
undertook a major data-collection effort. Based on a consideration 
of geographic area, climate, population, and availability of data, 
BOMA selected twenty cities for data collection. BOMA listed all 
of the major office space - buildings in excess of 40,000 square feet 
- in each of the cities. Tax-assessment records, local maps, Chamber 
of Commerce data, recent industrial-development programs, results 
of related studies, and local-realtor input were used in an effort to 
assemble a comprehensive office-building inventory. In order to 
verify the accuracy and completeness of the building lists, BOMA 
assembled an Ad-Hoc Review Committee in each city to review 
the assembled inventory of space. A questionnaire on office-build- 
ing energy use and building characteristics was developed. In each 
city BOMA assembled a data collection team operating under the 
supervision of its regional affiliate to gather the data. For each city 
a random sample of buildings was selected, and data were gathered. 
Responses for over 1000 buildings were obtained. 


3798 (DOE/R5/10104—1) Development of economic 
house types based upon passive solar energy utilization and 
energy conservation for high density urban planning. (Land 
(Peter), Chicago, IL (USA)). 1980. Contract FG02- 
79R510104. 16p. NTIS, PC A02/MF AOl1. 

The project develops house types and their corresponding 
nesting patterns for high density, low-rise urban neighborhoods 
having the following characteristics: utilizing the sun for warming 
in winter, self-cooling in summer, energy conserving, low building 
cost and ingracture costs, and efficiently using land. Implementing 
these criteria will produce a range of about 25 designs and propos- 
als for neighborhoods using them. Designs included are one-story, 
two-story, and split level. Basic houses forms have been deter- 
mined. A precision model of one complete 800 unit neighborhood 
proposal has been finished. Samples of work in progress in the form 
of photographs are presented. (MCW) 


3799 (EPRI-EA—1572(Vol.2)) Residential demand for 
energy. Volume 2. Estimates of residential stocks of energy- 
using capital (revised). Platt, H.D.; Taylor, L.D.; Feurzeig, 
L.; Ignelzi, P.C. (Data Resources, inc., Lexington, MA 
(USA)). Oct 1980. 66p. NTIS, PC A04/MF AO1. 

A data base containing stocks of energy using capital in the 
residential sector was reconstructed in this project. This report ex- 
plains the need for this effort and describes the methods which 
were employed to improve some original data. The old data set had 
been produced in a study for EPRI, The Residential Demand for 
Energy: Estimates of Residential Stocks of Energy Using Capital, 
and had been constructed using sensible techniques but several ap- 
parent flaws were discovered. One set of series, from the magazine, 
Merchandising Week, which were key inputs to the original meth- 
odology were found to be an unreliable source of saturation data 
for certain appliances. Where problems were found with the Mer- 
chandising Week data, the series were revised if the overall integri- 
ty of the series could be maintained. When this was not possible, 
census data, which were used to benchmark all the series, were in- 
terpolated and the Merchandising Week data were discarded. The 
new data on stocks of residential energy using capital constitutes 
the best source of appliance data with which to model the residen- 
tial sector’s energy demands. Direct ownership data, as opposed to 
saturation rates, would be more valuable to the modeler, but no ef- 
forts have ever been made to gather those series. 
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3800 (LBL—11186) Procedure for eng me ig Be my 
daylight illumination with a le hand calculator. 
Bryan, H.J.; Clear, R.D. (Calfornia Unive ® Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1980. Contract W-7405- 
ENG-48. 9p. (CONF-801016—17; EEB-W—80-11). NTIS, 
PC A02/MF AOl1. 

From 5. national passive solar conference; Amherst, MA, 
USA (19 Oct 1980). 

A procedure is described for calculating interior daylight il- 
lumination using an inexpensive programmable hand calculator. 
The proposed procedure calculates illumination at any point within 
a room utilizing sky luminance distribution functions that are con- 
sistent with the CIE (Commission Internationale de 1’Eclairage) 
Overcast and Clear Sky functions. This procedure separates the 
light reaching the point being considered into three components, 
these being (a) light directly from the sky, (b) light after being re- 
flected from external, and (c) internal surfaces. Finally, two exam- 
ples are presented in order to demonstrate the proposed procedure 
and indicate the speed with which the calculations may be per- 
formed. 


3801 Heat pump technology conference. Stillwater, OK; 
Oklahoma State University (1980). 121p. (CONF-800451—). 
From 5. annual heat pump technology conference; Still- 
water, OK, USA (14 Apr 1980). 
Thirteen papers were presented at the meeting. A separate 
abstract was prepared for each of 11 papers. Two papers were pre- 
viously processed for EDB. (LCL) 


3802 (NMEI—78-1122B) Technical aspects of residen- 
tial space heating. Phase III. Energy conservation potential of 
various retrofit options for gasfired residential space heating 
systems. Final report. Dexter, M.E.; McNamara, J.A.; 
Busch, R.D. (New Mexico Univ., Albuquerque (USA). Inst. 
for Applied Research Services; Bickle/CM, Inc., Albuquer- 
que, NM (USA)). Jan 1980. 59p. University of New Mexico, 
Albuquerque, NM. 

An experimental and theoretical project was undertaken to 
evaluate the energy and cost savings potential of various retrofit 
modifications for space heating systems in New Mexico residences. 
On-site tests were made on seven forced air and two gravity flow 
natural gas furnaces. Tests were also run on a vertical air tempera- 
ture destratifier with each of three heat distribution systems - 
forced air upflow, forced air downflow, and gravity flow. The re- 
sults were used to estimate improvements in furnace efficiency and 
annual reductions in energy consumption. Average installation costs 
of some retrofits are also presented. 


3803 (PB—80-162142) Optimizing weatherization in- 
vestments in low-income housing: economic and 
forecasts. Final report. Chapman, R.E.; Crenshaw, R.W.; 
Barnes, K.A.; Chen, P.T. (National Engineering Lab. 


(NBS), Washington, DC (USA)). Feb 1980. 156p. IS, PC 
A08/MF AOl1. 

This study establishes a framework for systematically analyz- 
ing the economic viability of alternative methods of weatherizing 
low-income housing. These methods include, but are not limited to 
insulation, weatherstripping and caulking, and installation of storm 
windows and doors. The economic framework is _ illustrated 
through the development of a series of forecasts (economic guide- 
lines) which show the optimal level of weatherization for low- 
income residences in 15 cities across the nation. 


3804 (PB—80-164445) Thermography: testing of the 
thermal insulation and airtightness of buildings. Pettersson, 
B.; Axen, B. (Swedish Council for Building Research, 
Stockholm). 1980. 229p. NTIS, PC All/MF AOI. 

This publication, which mainly refers to measurements made 
in the laboratory, proposes rules for the interpretation of thermo- 
grams. The invstigations described in this report were mainly made 
in situ, i.e. in completed buildings. They deal in greater detail with 
the parameters concerned, measuring conditions, the interpretation 
procedure, etc, and give practical examples of thermography and of 
systematic defects in the thermal insulation and airtightness of 
buildings. 
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3805 (PB—80-164478) Studies of the performance of 

weatherstrips for windows and doors. Hoglund, I.; Wang- 
ren, B. (Swedish Council for Buildin esearch, Stock- 
olm). Feb 1979. 60p. NTIS, PC A04/MF AO1. 

This publication gives details of studies of the performance 
of weatherstrips for doors and inward-opening windows. It deals 
only with the seal between casement and frame, and disregards 
leakage of air between the frame and the wall construction. All in- 
vestigations were made on new windows and doors, and the results 
are therefore mainly applicable to newly produced doors and win- 
dows. The effect due to weatherstrips for doors and windows was 
assessed with regard to their sealing capacity and, in the case of 
doors, also with regard to the requisite closing force. Tests con- 
cerning airtightness and closing force were made at full scale. 


3806 (PB—80-808470) Thermal insulation for residential 
homes. 1964-March 1980 (citations from the NTIS Data 
Base). Report for 1964-Mar 80. Habercom, G.E. Jr. (Nation- 
al Technical Information Service, Springfield, VA (USA)). 
Apr 1980. 194p. NTIS PC NO1/MF NO1. 

Materials and installation methods for thermal control of 
residential buildings are investigated in these Federally-funded re- 
search reports. The thermal efficency of window glass, cellular ma- 
terials, glass wool, fibers, wood, and other insulating materials is re- 
viewed. (This updated bibliography contains 187 abstracts, 44 of 
which are new entries to the previous edition.) 


3807 (PB—80-808488) Thermal insulation for buildings. 
1970-March 1980 (citations from the Engineering Index Data 
Base). Report for 1970-Mar 80. Habercom, G.E. Jr. (Nation- 
al Technical Information Service, Springfield, VA (USA)). 
Apr 1980. 249p. NTIS PC NO1/MF NOI. 

Materials and methods for thermal insulation of buildings are 
investigated in these reports gathered in a worldwide literataure 
survey. Residential buildings, farm structures, and factories are re- 
searched for insulation effectiveness and optimization. (This updat- 
ed bibliography contains 242 abstracts, 47 of which are new entries 
to the previous edition.) 


3808 Energy-saving forced-air furnace. Uhlyarik, E.J. 
US Patent 4,217,877. 19 Aug 1980. Filed date 27 Sep 1978. 


vp. 

The specification discloses a novel energy saving forced-air 
furnace. In contrast to previous forced-air furnaces, which ran only 
on gas or oil and in which approximately half of the energy derived 
from the burning fuel was lost through the chimney, the furnace of 
the present invention can run on coal, wood, gas or oil and retains 
a substantial portion of the heat which normally would be lost by 
the utilization of special tubing units and refractory plates. This fur- 
nace saves the greatest amount of energy possible by providing a 
heat chamber having a special tubing unit therein from the surface 
area of which heat generated in a stove chamber is transferred to a 
heat chamber and simultaneously through which exhaust gases air 
conducted from tke stove chamber mounted below the heat cham- 
ber to the exterior of the furnace. Refractory plates are placed in a 
serial arrangement within the furnace heat chamber with spaces 
provided between them. The purpose of the spacing between each 
refractory plate is to allow for efficient air circulation within the 
furnace heat chamber so that the energy transmitted by the hot 
gases as they enter the heat chamber via the specially designed 
tubing unit may be transferred to and stored by the refractory 
plates during intervals when the blower is not operating and heat 
drawn from them when the blc wer is activated. This novel energy 
saving forced-air furnace can operate on a steady slow burning fire 
such as a coal or wood fire, without loss of energy, or use the more 
conventional gas or oil firing means by drawing heat from the re- 
fractory plates after the burner is shut off by the thermostat, until 
the plates cool, and substantially reduce the amount of energy cur- 
rently being wasted by conventional modern furnaces. 


3809 Fireplace insert. Turner, J.G. US _ Patent 
4,217,880. 19 Aug 1980. Filed date 18 Jul 1977. vp. 

Air heating apparatus for placement within a conventional 
fireplace wherein room air is passed through a heat exchanger, 
warmed by the fire within the fireplace and exhausted back into the 
room by means of convection transfer. Baffles are provided to 
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force the air to flow through an indirect path and thereby obtain 
increased contact with the heating surfaces. Heat exchange duct 
work extends across the back portion of the fireplace to absorb ad- 
ditional heat. Means are provided for adjusting the lateral spacing 
of heat exchange chambers within the fireplace. Ducts extend the 
intake and exhaust vents from the heat exchanger apparatus 
through the frontal plane of the fireplace. Means are provided for 
controlling the flow of air into and out of each of the vents. 


3810 Heater . Gee, J.W. US Patent 4,217,876. 19 Aug 
1980. Filed date 18 Jan 1978. vp. 

A firebox is provided having an end panel, opposite side 
panels and top and bottom panels, one end of the firebox being 
open. The firebox includes depending support legs and an outer 
housing including opposite side and end walls and a top wall is tele- 
scoped downwardly over the firebox with the front wall thereof 
sealingly secured across the open end of the firebox and the other 
end wall, the top wall and opposite side walls spaced outwardly 
from the end panel, top panel and opposite side walls, respectively, 
of the firebox. The lower marginal edges of the opposite side and 
end walls of the housing are generally horizontally registered with 
the lower ends of the legs and the firebox includes a grate spaced 
above the bottom panel. A fuel door opening is provided in the 
front wall above the grate and a draft door opening is provided in 
the front wall below the grate and above the bottom panel. A flue 
outlet pipe opens outwardly from the firebox above the grate and 
through one of the walls of the housing other than the front wall 
thereof. The housing includes heating air inlet and outlet structure 
opening thereinto and outwardly therefrom, respectively, and air 
pump structure is provided for causing heating air to pass into the 
housing through the heating air inlet structure, about the firebox 
within the housing and outwardly from the housing through the 
heating air outlet structure. 


3811 Fireplace grate . Comiskey, W.T. US Patent 
4,217,879. 19 Aug 1980. Filed date 30 May 1978. vp. 

A fireplace grate is disclosed that is comprised of a first plu- 
rality of parabolic shaped solid fuel supports having a first focal 
length and being arranged in a rigid side-by-side relationship in a 
vertical plane , a second plurality of parabolic shaped solid fuel 
supports having a second focal length and being arranged in side- 
by-side relationship in a vertical plane and interspersed with said 
first supports whereby said first and second supports define a cham- 
ber for receiving and stacking solid fuel in a generally parabolic 
configuration, and a base support member rigidly maintaining said 
fuel supports in their side-by-side relationship and holding said solid 
fuel above the fireplace hearth. 


3812 Rejected heat air conditioning control system . 
Spethmann, D. (to Honeywell Inc). US Patent 4,214,626. 29 
Jul 1980. Filed date 5 Sep 1978. vp. 

A control for the air conditioning system of a building is de- 
scribed, said air conditioning system having both interior system for 
the delivery of conditioned air to interior zones within said building 
and exterior for the delivery of conditioned air to exterior zones of 
said building, said air conditioning system including an evaporator 
for supplying chilled water to at least said interior systems, a con- 
densor for supplying hot water to at least said exterior systems, and 
a compressor connected between said evaporator and said conden- 
sor, a cooling tower connected to said condensor, at least one out- 
door air damper associated with said interior and exterior systems, 
and a source of fuel heat for heating said hot water supplied to said 
exterior systems by said condenso.r 


3813 Laminated multilayer sheet structure and its utili- 
zation. Chiba, K.; Itoh, K.; Mitani, Y.; Sobajima, S.; Yone- 
mura, U. (to Teijin Ltd (Japan)). US Patent 4,215,168. 29 
Jul 1980. Priority date 30 Jun 1977, Japan, vp. 

A laminated multilayer sheet structure is described compris- 
ing (A) an opaque flexible sheet layer, and (B) a flexible layer lami- 
nated on the surface of layer (A) and composed of a transparent 
thermic ray reflecting layer (B:) bonded to a transparent synthetic 
resin layer (Bz), said layer (B;) being a transparent thermic ray re- 
flecting layer composed of (I) a layer of a metal having a thickness 
of about 50 to about 600 A, said metal being selected from the 
group consisting of gold, silver, copper, aluminum and a mixture of 
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alloy of at least two of said metals, and (II) a high refractive sub- 
stance layer having a thickness of about 50 to about 600 A, of an 
oxide of titanium derived from a layer of an organic titanium com- 
pound of the formula Ti,O/sub m/R/sub n/, where R is alkyl of 1- 
20 carbon atoms, l= 1-30, m=4+3(1-1), and n=4+2(1-1), and con- 
taining the organic residual moiety of the organic titanium com- 
pound, the amount of said organic residual moiety being 0.1 to 30% 
by weight based on the weight of the high refractive substance 
layer; or said layer (B;) being a transparent semiconductive layer 
having a thickness of about 500 to about 5,000 a and being com- 
posed of a compound selected from the group consisting of indium 
oxide, tin oxide, cadmium oxide, antimony oxide, copper iodide, 
and a mixture of at least two of said compounds. A method is de- 
scribed for heat-insulating a room, which comprises applying to the 
surface of a floor, wall, ceiling or partition in the room a laminated 
multilayer sheet structure comprising (A) an opaque flexible sheet 
layer, and (B) a flexible layer laminated on the surface of layer (A) 
and composed of a transparent thermic ray reflecting layer (B:) 
bonded to a transparent synthetic resin layer (B2.) 


3814 Temperature control of unoccupied living spaces . 
Bitterli, W.; Games, J. (to United Technologies Corp). US 
Patent 4,215,408. 29 Jul 1980. Filed date 12 Dec 1977. vp. 

Apparatus for controlling, in combination during unoccupied 
periods, the operation of an hvac and perimeter heating system is 
described providing temperature regulation in a living space having 
occupied and unoccupied periods, the hvac output including hot air 
from an air handler heating apparatus which modulates the dis- 
charge temperature in dependence on a space temperature error 
signal presented thereto at a magnitude equal to the temperature 
difference between an actual space temperature signal and a space 
heat reference temperature signal, the air handler including a fan 
for forcing the hot air into the space, the perimeter heating system 
providing hot fluid from a hot source at a determined discharge 
temperature, the hot fluid being presented to heaters in the space 
by a pump, the fan and pump each energized through connection to 
a voltage source, the apparatus comprising: temperature sensor 
means, for providing sensed temperature signals including, an actual 
hot air discharge temperature signal, an actual hot fluid discharge 
temperature signal, and an actual space termperature signal; elec- 
tronic processing means, providing an actual time of day signal, and 
having means for storing signals including real time signals estab- 
lishing a plurality of real time intervals, each interval representative 
of an associated one of the space occupied and unoccupied periods, 
said processing means comparing said actual time of day signal 
with said real time intervals for providing an unoccupied signal 
manifestation in response to said actual time of day signal indicating 
a present unoccupied period, said means for storing signals further 
including a perimeter heat actuating temperature signal. 


3815 Heating system . Hansmeyer, K. US Patent 
4,214,570. 29 Jul 1980. Filed date 23 Mar 1978. vp. 

A fireplace heating system is described comprising: a firebox 
having opposite side walls, a back wall extending between said side 
walls and an open front side spaced from and opposite said back 
wall; an angulated stack connected to the firebox at the upper side 
thereof and extending generally upwardly from the firebox, said 
stack having a lower portion, a central portion projecting vertically 
from said lower portion, and an upper portion extending upwardly 
and rearwardly in the direction of the back wall of the firebox from 
said central portion; housing means around the firebox and stack 
and defining with the firebox and stack an air plenum chamber, said 
housing means including: an upper portion surrounding, and spaced 
from, the upper portion of said stack and having an upper air open- 
ing at the forward, top side of said upper portion and spaced up- 
wardly from the open front side of said firebox, said upper air 
opening being positioned opposite said stack; and a base portion in- 
cluding: a bottom wall; side walls spaced horizontally from the side 
walls of the firebox to define a portion of said air plenum chamber, 
one of said side walls having a hot air discharge opening thereth- 
rough adjacent and above said bottom wall, said hot air discharge 
opening being aligned with the lowermost portion of said firebox 
and adapted for connection to a forced air device; and a back wall 
spaced horizontally rearwardly from the back wall of the firebox 
and interconnecting the side walls of said base portion, said space 
between said base portion back wall and the back wall of the fire- 
box forming a portion of said air plenum cahamber; said base por- 
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tion having horizontally spaced lower air openings in horizontal 
alignment with the open front side of the firebox and on opposite 
sides of said firebox opening. 


3816 LiCl dehumidifier/LiBr absorption chiller hybrid 
air conditioning system with energy recovery. Ko, S.M. (to 
Dept. of Energy). US Patent 4,205,529. 3 Jun 1980. Filed 
date 4 Dec 1978. 6p. 

PAT-APPL-966,524. 

This invention relates to a hybrid air conditioning system 
that combines a solar powered LiCl dehumidifier with a LiBr ab- 
sorption chiller. The desiccant dehumidifier removes the latent load 
by absorbing moisture from the air, and the sensible load is re- 
moved by the absorption chiller. The desiccant dehumidifier is 
coupled to a regenerator and the desiccant in the regenerator is 
heated by solar heated hot water to drive the moisture therefrom 
before being fed back to the dehumidifier. The heat of vaporization 
expended in the desiccant regenerator is recovcred and used to par- 
tially preheat the driving fluid of the absorption chiller, thus sub- 
stantially improving the overall COP of the hybrid system. 


3817 Heat pump technology conference. Stillwater, OK; 
Oklahoma State University (1979). 191p. (CONF-790446—). 
From 4. annual heat pump technology conference; Still- 
water, OK, USA (9 Apr 1979). 
Twenty-four papers were presented at the meeting. A sepa- 
rate abstract was prepared for each of 19 papers. Four papers were 
previously processed for EDB. (LCL) 


3202 Transportation 


REFER ALSO TO CITATION(S) 3852, 3879, 3880, 3895, 3896, 3897, 3901 


3818 (AD-A—081301) The effects of steaming on ship 
downtime and fuel consumption. Research contribution. Gold- 
berg, L. (Center for Naval Analyses, Arlington, VA 


(USA)). Jul 1979. Contract N00014-76-C-0001. 69p. NTIS, 
PC A04/MF AOl1. 

Regression analysis is used to estimate the effects of steaming 
on a ship's condition and fuel consumption. Equipment condition of 
destroyers, cruisers and frigates is measured with data from Casual- 
ty Reports (CASREPTs) that were made between January 1970 
and July 1975. A separate analysis is undertaken of steaming’s ef- 
fects on each of three components of CASREPT downtime -- 
CASREPT rate, supply time, and maintenance time. The effects of 
various factors besides steaming are also measured, including ship's 
fleet (Atlantic or Pacific), ship's class, and time since overhaul. 
Steaming’s effects on diesel, JP5, and other fuel are estimated for 
each of 13 ship classes and also for the typical destroyer. 


3819 (AD-A—081379) Compact closed cycle Brayton 
system feasibility study. Volume I. Final report, 20 May 
1976-20 June 1979. Thompson, R.E.; Ammon, R.L.; Calvo, 
R.; Eisenstatt, L.R.; Spurrier, F.R. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). Aug 1979. Contract N00014-76-C-0706. 200p. NTIS, 
PC A09/MF AOl1. 

This report presents the final results from a three year study 
which evaluated the feasibility of a closed Brayton cycle power 
conversion system for compact light weight naval propulsion 
plants. The overall objective of the program was to conduct the 
analytical study and experimental research required to evaluate and 
to demonstrate feasibility of a closed Brayton cycle power conver- 
sion system for a low volume, light weight marine propulsion plant. 
Another objective was to insure relevance of power conversion 
system study results to all candidate applications, including recogni- 
tion of the various energy sources which the Navy could desire to 
use in the future. The Compact Closed Cycle Brayton System 
(CCCBS) program has included derivation of the most stringent 
representative requirements for the CCCBS power conversion 
system, consideration of the interfaces with the ship and with other 
powerplant components which were outside the scope of the 
system under study, investigation and evaluation of the components 
which are most critical to feasibility, iterative definition of a refer- 
ence 52.2 M Pa (17,000 HP) CCCBS design concept; extensive 
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creep-rupture tests of candidate turbine materials in helium and in 
air at 927 C (1700 F), and overall evaluations and assessments. The 
results have show the feasibility and attractive characteristics of a 
CCCBS and have indicated that no high risk developments or tech- 
nology breakthroughs are needed for the CCCBS power conver- 
sion system. The results of this program provide a valuable baseline 
of data for use vy the Navy in defining the advanced powerplants 
which will enhance the capabilities of many types of naval vessels. 


3820 (AD-A—081380) Compact closed cycle Brayton 
system feasibility study. Volume II. Final report, 20 May 
1976-20 June 1979. Thompson, R.E.; Ammon, R.L.; Calvo, 
R.; Eisenstatt, L.R.; Spurrier, F.R. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). Aug 1979. Contract N00014-76-C-0706. 506p. NTIS, 
PC A22/MF AOl. 
For abstract see AD-A081 379. 


3821 (AD-A—081539) A primitive variable mathemat- 
ical model for predicting the flows in turbojet test cells. Final 
report. Stevenson, C.A.; Netzer, D.W. (Naval Postgraduate 
School, Monterey, CA (USA)). Oct 1979. 70p. NTIS, PC 
A04/MF AOl. 

An adaptation of a primitive variable, finite-difference com- 
puter program was made in order to predict the non-reacting flow 
fields in turbojet test cells. The study compares the predictions of 
the primitive variable computer model with an earlier stream func- 
tion-vorticity computer model and empirical data. It was found that 
the model reasonably predicted the flow fields and allowed simula- 
tion of test cell flows up to full engine throttle conditions. 


3822 (AD-A—081567) Standard power plant characteris- 
tics for advanced naval vehicles in the 1980-2000 time period. 
Working paper. (Payne, Inc., Annapolis, MD (USA)). Jul 
1976. Contract N00167-76-M-8390. 24p. NTIS, PC A02/MF 
AOl. 

This document has been prepared to provide a single set of 
standardized characteristics to describe the power plants expected 
to be available by the year 2000. It is proposed to use these stand- 
ard data for all conceptual vehicle designs and evaluation studies in 
the ANVCE program. This standardization has been considered 
necessary in order to avoid the inconsistencies which may have re- 
sulted from otherwise independent extrapolations of technological 
trends. All extrapolations to the year 2000 are based on technologi- 
cal trends which have been evident up to present data (1976) in- 
cluding both in-service, demonstrated performance and the results 
of design studies, experimental investigations and advanced-devel- 
opment programs. The projections have been made and justified es- 
sentially on the basis of Reference 1. Further justification data is 
presented as Appendix A to this document. 


3823 (CONF-8005106—) Travel, tourism, and energy. 
Final report. (USDOE Office of Intergovernmental Affairs, 
Washington, DC). 1980. 293p. NTIS, PC A13/MF AO1. 

From National travel and tourism energy conference; Wash- 
ington, DC, USA (22 May 1980). 

Following an opening and plenary session and the luncheon 
presentations, the meeting comprised nine workshops. Areas cov- 
ered at the meetings were: how to make resorts and states more 
energy-efficient; how to provide energy-efficient transportation to, 
from, and around resort areas; energy efficiency in food prepara- 
tion/retrofitting buildings; airlines; buses; lodging and restaurants; 
automobile and rental vehicles; recreational vehicles; and industry 
conservation education program. (MCW) 


3824 (PB—80-142466) Application for certification 1980 
model year light-duty vehicles - Rolls Royce Motors, Limited. 
(Rolls Royce Motors, Inc., Lyndhurst, NJ (USA)). 1980. 
237p. NTIS PC $17.00/MF$4.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
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systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3825 (PB—80-142474) Application for certification 1980 
model year light-duty vehicles - Mitsubishi Motors Corp. 
(Mitsubishi Motors Corp., Tokyo (Japan)). 1980. 1407p. 
NTIS PC $75.50/MF$7.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3826 (PB—80-142482) Application for certification 1980 
model year light-duty vehicles - International Harvester. (In- 
ternational Harvester Co., Fort Wayne, IN (USA). Truck 
Engineering Center). 1980. 76lp. NTIS PC $43.25/ 
MF$6.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3827 (PB—80-142490) Application for certification 1980 
model year light-duty vehicles - Saab-Scania. (Saab-Scania of 
America, Inc., Orange, CT). 1980. 726p. NTIS PC $41.50/ 
MF$6.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed duriag testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3628 (PB—80-142508) Application for certification 1980 
model year light-duty vehicles - Chrysler. (Chrysler Corp., 
Detroit, MI (USA)). 1980. 6900p. NTIS PC $350.00/ 
MF$22.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
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plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3829 (PB—80-142516) Application for certification 1980 
model year light-duty vehicles - Volkswagen. (Volkswagen of 
America, Inc., Ann Arbor, MI). 1980. 2080p. NTIS PC 
$109.00/MF$9.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3830 (PB—80-142524) Application for certification 1980 
model year light-duty vehicles - Audi. (Volkswagen of Amer- 
ica, Inc., Ann Arbor, MI). 1980. 951p. NTIS PC $52.75/ 
MF$6.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3831 (PB—80-142532) Application for certification 1980 
model year light-duty vehicles - American Motors Corpora- 
tion. (American Motors Corp., Detroit, MI). 1980. 1481p. 
NTIS PC $79.25/MF$8.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 
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3832 (PB—80-142540) Application for certification 1980 
model year light-duty vehicles - BMW of North America, Inc. 
(BMW of North America, Inc., Montvale, NJ (USA)). 1980. 
1702p. NTIS PC $40.25/MF$6.00. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3833 (PB—80-142557) Application for certification 1980 
model year light-duty vehicles - Ford Motor Company. (Ford 
Motor Co., Dearborn, MI (USA)). 1980. 3993p. NTIS PC 
$204.75/MF$14.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3834 (PB—80-142565) Application for certification 1980 
model year light-duty vehicles - General Motors. (General 
Motors Proving Ground, Milford, MI (USA)). 1980. 3857p. 
NTIS PC $198.00/MF$14.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3835 (PB—80-142573) Application for certification 
model year 1980 motorcycles - Harley Davidson Motor Co., 
Inc. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Safeguards). 1980. 227p. NTIS PC $16.50/ 
MF$4.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
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cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3836 (PB—80-142599) Application for certification 1980 
model year heavy-duty diesel engines - Cummins Engine Com- 
pany, Inc. (Cummins Engine Co., Inc., Columbus, IN 
(USA)). 1980. 509p. NTIS PC $30.50/MF$5.50. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3837 (PB—80-142607) Application for certification 1980 
model year heavy-duty engines - Ford Motor Co. (Ford 
Motor Co., Dearborn, MI (USA)). 1980. 1018p. NTIS PC 
$56.00/MF$6.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3838 (PB—80-142615) Application for certification 1980 
model year heavy-duty diesel engines - Mitsubishi Motors 
Corp. (Mitsubishi Motors Corp., Kawasaki (Japan). Truck 
and Bus Engineering Center). 1980. 285p. NTIS PC $19.25/ 
MF$4.75. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3839 (PB—80-142623) Application for certification 1980 
model year heavy-duty engines - General Motors. (General 
Motors Proving Ground, Milford, MI (USA)). 1980. 426p. 
NTIS PC $26.50/MF$5.25. 

Every year, each manufacturer of passenger cars, light-duty 
trucks, motorcycles, or heavy-duty engines submits to EPA an ap- 
plication for certification. In the application, the manufacturer gives 
a detailed technical description of the vehicles or engines he intends 
to market during the upcoming model year. These engineering data 
include explanations and/or drawings which describe engine/vehi- 
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cle parameters such as basic engine design, fuel systems, ignition 
systems, and exhaust and evaporative emission control systems. It 
also provides information on emission test procedures, service accu- 
mulation procedures, fuels to be used, and proposed maintenance 
requirements to be followed during testing. Section 16 of the appli- 
cation contains the results of emission testing, a statement of com- 
pliance to the regulations, production engine parameters, and a 
Summary Sheet Input Form on which issuance of a Certificate of 
Conformity is based. 


3840 (PB—80-155518) Prediction of US annual fuel 
consumption by passenger automobiles. Technical report. 
Ward, T.; Thompson, G. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). 1979. 23p. NTIS, PC 
A02/MF AO1. 

This report presents a computer model which can be used to 
predict trends in U.S. passenger vehicle fuel consumption. While 
this model is relatively simple to allow easy use, it is sufficiently 
detailed to provide accurate relative predictions of different conser- 
vation strategies. 


3841 (PB—80-162746) RSV (Research Safety Vehicle) 
test monitoring and data publication-results of European per- 
formance and handling test on the Calspan RSV. Final report, 
Apr-May 79. Johnson, N.; Davis, S. (Dynamic Science, Inc., 
Phoenix, AZ (USA)). Jul 1979. Contract DOT-HS-9-02095. 
64p. NTIS, PC A04/MF AO1. 

Performance and handling tests on the Calspan RSV were 
performed in Italy by the Istituto Sperimentale Auto E Motori 
(ISAM) and in West Germany by Volkswagenwerk AG Wolfs- 
burg. The ISAM tests evaluated the Calspan RSV in the areas of 
fuel economy, vehicle response, braking and handling, and driver 
environment. The Volkswagen tests evaluated the Calspan RSV in 
the areas of braking, steering, handling, and overturning immunity. 
The ISAM tests are unlike any previously used to evaluate Ameri- 
can vehicles. Therefore, the Calspan RSV results are compared to 
those of ten European cars which had undergone identical tests. 
The Volkswagen test procedures were identical to those specified 
in the Research Safety Vehicle program. The Calspan RSV results 
are compared to the RSV specifications for these tests. 


3842 (PB—80-162753) Effect of ambient temperature on 
vehicle emissions and performance factors. Final report. 
Spindt, R.S.; Dizak, R.E.; Stewrt, R.M.; Meyer, W.A.P. 
(Gulf Research and Development Co., Chestwick, PA 
(USA)). Sep 1979. Contract EPA-68-03-2530. 175p. NTIS, 
PC A08/MF AOl1. 

Ambient temperatures have been reported to affect auto- 
motive emissions and fuel economies since 1966. This report pre- 
sents the results of exhaust emissions (regulated and unregulated) 
and fuel economies associated with fourteen selected vehicles tested 
at ambient temperatures ranging from OF (-18C) to 110F (43C) 
using the various test procedures. 


3843 (PB—80-164833) Development of motor vehicle 
emissions inspection and maintenance programs for the State 
of Washington. Final report. Midurski, T.P.; Sellars, F.M. 
(GCA Corp., Bedford, MA (USA). GCA Technology 
Div.). Oct 1979. Contract EPA-68-02-2539. 24p. NTIS, PC 
A02/MF AOl1. 

Recent ambient air quality data for the State of Washington 
indicate that certain National Ambient Air Quality Standards will 
not be attained in all areas of the State by 1982, even if all reason- 
ably available control technologies are applied. In view of this, it is 
likely that the State will request from EPA an extension of the 
compliance data beyond 1982. In order for this request to be con- 
sidered, the State must, among other things, have adopted a firm 
schedule for implementing a motor vehicle inspection and mainte- 
nance (I/M) program in the highly urbanized nonattainment areas. 
Currently the State, through its Department of Ecology, is devel- 
oping a set of control strategies, including I/M, for implementation 
in certain areas. Technical assistance was provided to the Depart- 
ment of Ecology by GCA/Technology Division through a contract 
sponsored by Region 10 of EPA. The primary purpose of the assist- 
ance was to provide the Department of Ecology with information 
regarding technical aspects of I/M on a quick response basis to aid 
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in the continuing process of program development. This document 
provides a summary of the work performed by GCA under this 
contract. 


3844 (PB—80-165020) Comparison of parameter and ex- 
haust testing approaches for a vehicle emissions inspection 
and maintenance program in Michigan. Final report. Mi- 
durski, T.P.; Sellars, F. (GCA Corp., Bedford, MA (USA). 
GCA Technology Div.). Dec 1979. Contract EPA-68-02- 
2887. 152p. NTIS, PC A08/MF AO1. 

The Michigan Department of State Highways and Transpor- 
tation is in the process of developing a motor vehicle emissions in- 
spection and maintenance (I/M) program for implementation in 
various nonattainment areas of the State. To date, the effort has fo- 
cused on identifying and assessing the various program alternatives 
available that satisfy the objectives of I/M. A primary issue at this 
point concerns whether the program should use the emissions mea- 
surement concept, or a concept involving parameter inspection. As- 
sessments of the specific requirements related to implementing I1/M 
in Michigan, including a first level assessment of alternative pro- 
gram approaches, have been developed as part of this initial plan- 
ning. Based on these initial assessments, the need for a more de- 
tailed assessment of the parameter inspection concept was identi- 
fied. These detailed analyses of issues related to the parameter in- 
spection concept were performed. These analyses considered the 
emissions reduction potential, costs, consumer and repair industry 
impacts, and administration requirements of four parameter inspec- 
tion concepts. The results of these analyses are reported here. 


3845 Apparatus for recovering heat from exhaust gases 
of marine prime movers . Nagashima, K.; Yamada, T. (to 
Mitsubishi Jukogyo K K (Japan)). US Patent 4,214,450. 29 
Jul 1980. Priority date 19 Apr 1977, Japan, vp. 

Apparatus for recovering heat from the exhaust gases of 
marine prime movers is described comprising a feed water line and 
an exhaust gas economizer for effecting heat exchange between the 
exhaust gases discharged from the prime mover and feed water sup- 
plied from a feed water tank; said exhaust gas economizer having a 
high pressure steam generator section for receiving high pressure 
feed water and generating high pressure steam for use in driving a 
steam turbine, and a low pressure steam generator section for re- 
ceiving low pressure feed water for generating general purpose 
steam for use for purposes other than driving said stream turbine; a 
pressure regulator device connected between said feed water line 
and said low and high pressure steam generator sections for regu- 
lating the pressure of said feed water to provide relatively low 
pressure and high pressure feed water to the repsective steam gen- 
erator sections; a low pressure steam generator section for separat- 
ing water from said general purpose steam; and a primary feed 
water preheater in said feed water line and connected to said low 
pressure steam separator device for mixing the water separated 
from said general purpose steam by said low pressure steam separa- 
tor device and the feed water supplied to said exhaust gas econo- 
mizer and thereby preheating said feed water. 


3846 (PB—80-159890) Prediction of the fuel consump- 
tion of heavy goods vehicles by computer simulation. Renouf, 
M.A. (Transport and Road Research Lab., Crowthorne 
(UK)). [nd]. 35p. NTIS, PC A03/MF AOl1. 

The requirement for a computer simulation model of the fuel 
consumption of Heavy Goods Vehicles is identified and a model is 
defined. Different operating conditions are simulated and the results 
compared with those produced by an instrumented articulated vehi- 
cle operating at different gross vehicle weights. A comparison is 
made over short distances and defined conditions on the TRRL test 
track, and definition of driver behavior enables the experimental sit- 
uation to be represented. Longer road routes including sections of 
urban, rural and motorway roads were also simulated and the 
model accurately predicted the fuel consumption for all gross vehi- 
cle weights tested. 
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3847 (AD-A—081754) Heat reclamation from flight sim- 
ulators. Final report, 1 September 1978-1 March 19780. 
Shepherd, P.B. (Johns-Manville Sales Corp., Denver, CO 
(USA). Research and Development Center). Mar 1980. 
Contract DAAK70-78-D-0002. 7p. NTIS, PC A02/MF 
AOl. 

The objective of Task Order No. 9 was to conduct a market 
and literature survey to determine the current state-of-the-art on 
heat reclamation devices for air conditioners used with flight simu- 
lators. Applicability of such devices to each flight simulator facility 
will be evaluated and will include energy savings, cost effective- 
ness, Operation, maintenance, safety code compliance and product 
warranty limitation considerations. 


3848 (BM-RI—8477) Silver recovery from aircraft 
scrap. Chambers, D.H.; Dunning, B.W. Jr. (Bureau of 
Mines, Washington, DC (USA)). 1980. 26p. Dept. of the In- 
terior, Bureau of Mines, Washington, DC. 

The Bureau of Mines, through a memorandum of agreement 
with DOD, conducted research to recover silver from aircraft 
scrap. Silver was recovered by an electrolytic method from stain- 
less steel honeycomb sections separated from the aircraft. These 
sections had been constructed by sandwiching a stainless steel hon- 
eycomb core between stainless steel sheets and then brazing the as- 
sembly with a silver alloy. Over 300 pounds of silver was used in 
the B-58 bomber, concentrated in certain honeycomb sections of 
the aircraft. Following shredding of the aircraft parts, an average 
of 95% (ranging 67 to 100% of the silver was recovered in a single 
electrorefining step. After the electrorefined product was magneti- 
cally cleaned, purity of the recovered silver was greater than 
99.3%. 


3849 (BM-RI—8488) Partial replacement of coke in 
cupola operation. Spironello, V.R.; Mahan, W.M. (Bureau of 
Mines, Washington, DC (USA)). 1980. 22p. Bureau of 
Mines, Washington, DC. 

The Bureau of Mines is involved in research directed toward 
the conservation of important raw materials and the utilization of 
solid waste. Two of the objectives are to conserve high-quality 
coking coals used for foundry coke and to utilize waste materials of 
marginal quality but of high calorific value. These objectives are 
consistent with Bureau goals. Pilot plant cupola trials were made to 
evaluate the adequacy of various alternative fuels, and to determine 
to what extent they could replace the foundry coke in cupola 
charges. Information was obtained on furnace performance, metal 
and slag chemistry, environmental questions, and the properties of 
castings. It was shown that anthracite or bituminous coals can par- 
tially replace charge coke up to the 40% level. Briquetted materials 
prepared from fuel fines, and waste products or byproducts of high 
calorific value, all tend to break down on heating in a cupola so 
that their use must be restricted to below 20% replacement. In 
cases where pitch-bonded coal fines or petroleum coke were used, 
carbon pickup by the iron was inadequate for gray iron specifica- 
tions. Although emphasis during this work was placed on basic slag 
practice, some acid practice results are included. 


3850 (CONF-800428—(Vol.2), pp 579-583) Operating 
experience with a variety of low grade fuels in fluidized bed 
combustors. Copeland, G.G. (Copeland Associates, Inc., 
Oak Brook, IL). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

We have used fluid bed technology since 1960 for the de- 
struction of municipal and industrial waste streams. Many of the 70 
plus installations built in the past 20 years have been able to effect 
combustion in the fluidized bed systems (without auxiliary fuel) at 
temperatures between 1300°F. (700°C.) and 1700°F. (930°C.) when 
net fuel value in the feed streams has been less than 10% of the fuel 
value in conventional fuels such as coal, oil or gas. 
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3851 (CONS—5148-T1) Asphalt saturation of roofing 
felt on the felt machine: Phase I. Progress report, October 
1978-December 1979. Davis, D.A.; Walker, R.T.; Smith, 
W.F. (GAF Corp., South Bound Brook, NJ (USA)). Feb 
1980. Contract EM-78-C-01-5148. 38p. NTIS, PC A03/MF 
AOl. 

The asphalt roofing industry manufactures approximately 10 
million tons of product annually. This requires an estimated 40 tril- 
lion Btu's in process heat and 4 million tons of asphalt having a fuel 
value of 140 trillion Btu's. Energy savings in a number of areas 
appear possible. As an initial investigation, pilot equipment was in- 
stalled on a commercial felt machine to determine whether satura- 
tion on the felt machine was feasible and whether energy savings 
would result. Work to date has demonstrated a process by which 
adequate saturation levels can be achieved. Energy savings are esti- 
mated at 3.7 trillion Btu's per year on an industry-wide basis. Fur- 
ther investigation requires evaluation of finished product and dem- 
onstration of the process on a commercial basis. 


3852 (EPRI-EA—1573) Industrial response to time-of- 
day pricing: a technical and economic assessment of specific 
load-management strategies. Final report. Stern, K.; Hoff- 
man, J. (Gordian Associates, Inc., New York (USA)). Oct 
1980. 491p. NTIS, PC A21/MF AO1. 

An evaluation of the technical and economic feasibility of al- 
tering existing load shapes in seven industrial operations was per- 
formed. The industries studied were petroleum refining, chlorine/ 
caustic production, steel production, cement production, aluminum 
production, paper production, and pipelines. The approach em- 
ployed included a good deal of participation by industry representa- 
tives, and data were provided by three to six operating plants per 
industry. Technically feasible load-management strategies were de- 
veloped for each process studied, and the cost-effectiveness of each 
strategy was evaluated. The strategies generally fall in the catego- 
ries of changes in process technology, changes in plant-production 
schedules, changes in scheduling of off-site activities, or increased 
self-generation of electric power. In all, seventeen individual strate- 
gies were developed for the seven industries studied. Of these, 
seven were found to offer significant potential for load management 
in the applications analyzed. 


3853 (PB—80-163926) Impact of automotive fuel econo- 
my standards on competition in the automotive industry. 
hen II. Technical report. Final report, October 1977-April 
1979. (Kearney (A.T.), Inc., Alexandria, VA (USA)). Apr 
ty Contract DOT-HS-7-01787. 430p. NTIS, PC A19/MF 
AOl 

The study develops means of assessing competition among 
domestic and foreign automotive corporations. Impacts on competi- 
tion in response to federally mandated fuel economy standards are 
identified and analyzed. The first task of the analysis is to define an 
empirical framework in which to assess the nature of automotive 
competition in each of its manifestations. Emphasis is given to those 
aspects which appear most vulnerable to change. Impacts are then 
assessed by measuring the effects on competition of specific policy 
actions, including the corporate average fuel economy standards, 
motor fuel taxes, and taxes on gas-guzzler automobiles. The empiri- 
cal analysis and discussion is divided into three sections correspond- 
ing to areas of general experience or skill. The headings are engi- 
neering/product design, product attribute planning, and industry 
demand model analysis. The analysis in each section strives to iden- 
tify and assess the impacts (particularly unfavorable impacts) of fed- 
eral energy policies on competition in the industry. 


3854 (PB—80-166846) The waste management pro- 
gramme of the Federal German Government (1975): concept 
and objectives. (Bundesministerium des Innern, Bonn (Ger- 
many, F.R.)). Apr 1980. 115p. NTIS, PC A06/MF AO1. 

A partial list of topic areas covered includes: Volume of 
waste and trends; Collection, removal and disposal; Re-use and re- 
cycling; Separate collection and sorting for re-use; Environmental 
and costs balance sheets; Education of producers and consumers; 
Demonstration and pilot plants; and Procurement and development 
of disposal facilities. 
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3855 (PB—80-810195) Waste heat utilization. 1964-1978 
(citations from the NTIS Data Base). Report for 1964-1978. 
Hundemann, A.S. (National Technical Information Service, 
a VA (USA)). May 1980. 290p. NTIS PC NO1/ 
MF NO!. 


Federally-funded research on techniques of recovering waste 
heat from power plants, buildings, industrial processes, and waste 
disposal is covered. Studies of waste heat boilers and the use of 
waste heat for irrigation, sewage treatment, odor control, desalina- 
tion, heating, and aquaculture are included. (This updated bibliogra- 
phy contains 299 abstracts, none of which are new entries to the 
previous edition.) 


3856 (PB—80-810203) Waste heat utilization. 1979- 
March 1980 (citations from the NTIS Data Base). Report for 
1979-March 1980. Hundemann, A.S. (National Technical In- 
formation Service, Springfield, VA (USA)). May 1980. 99p. 
NTIS PC NO1/MF NO1. 

Federally-funded research on techniques of recovering waste 
heat from power plants, buildings, industrial processes, and waste 
disposal is covered. Studies of waste heat boilers and the use of 
waste heat for irrigation, sewage treatment, odor control, desalina- 
tion, heating, and aquaculture are included. (This update bibliogra- 
phy contains 92 abstracts, 76 of which are new entries to the previ- 
ous edition.) 


3857 (PB—80-810211) Waste heat utilization. 1977-1978 
(citations from the Engineering Index Data Base). Report for 
1977-1978. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, VA (USA)). May 1980. 243p. 
NTIS PC NO1/MF Nol. 

Worldwide research of waste heat from industrial process 
plants, electric power plants, buildings, and incineration of wastes is 
covered. Emphasis is on energy conservation in industrial plants. 
Studies of waste heat boilers and the use of waste heat for irriga- 
tion, sewage treatment, odor control, desalination, and heating are 
included. (This updated bibliography contains 236 abstracts, none 
of which are new entries to the previous edition.) 


3858 (PB-—80-810229) Waste heat utilization. 1979- 
March 1980 (citations from the Engineering Index Data 
Base). Report for 1979-March 1980. Hundemann, A.S. (Na- 
tional Technical Information Service, Springfield, VA 
(USA)). May 1980. 153p. NTIS PC NO1/MF NO1. 

Worldwide research of waste heat from industrial process 
plants, electric power plants, buildings, and incineration of wastes is 
covered. Emphasis is on energy conservation in industrial plants. 
Studies of waste heat boilers and the use of waste heat for irriga- 
tion, sewage treatment, odor control, desalination, and heating are 
included. (This updated bibliography contains 146 abstracts, 116 of 
which are new entries to the previous edition.) 


3859 Flue gas reheat system . Angelini, E.J. (to Com- 
bustion Engineering Inc). US Patent 4,217,861. 19 Aug 
1980. Filed date 13 Nov 1978. vp. 

An apparatus for reheating stack gases leaving a plurality of 
scrubbers which uses water within an associated steam generator as 
the heating source. A heat exchanger receives heat from the boiler 
water transferring it to a low pressure fluid which is circulated 
through heat exchange surfaces downstream of each of the scrub- 
bers. The flow of the high pressure boiler water is controlled in re- 
sponse to a temperature of the low pressure fluid thereby providing 
a means for minimizing the flow and return temperature of the high 
pressure water. The high pressure water is taken from a circulating 
pump discharge and returned to the circulating pump suction. 


3860 Energy saving system for retrieving heat loss from 
an electrical apparatus . Kelly, J.V. US Patent 4,217,952. 19 
Aug 1980. Filed date 10 Jul 1978. vp. 

In a system having an electrical apparatus dissipating ther- 
mal energy, an apparatus compartment is provided to substantially 
surround the apparatus, and a blower, disposed in an inlet air com- 
partment, forces air through the apparatus compartment to an exit- 
ing air directing assembly where the heated air is selectively direct- 
ed to a building structure, or to the outside atmosphere. A tempera- 
ture responsive control assembly selectively directs a portion of the 
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exiting air to the building structure. Suction air to the blower is se- 
lectively provided from the building structure or from outside air, 
the selection of which is selected by another temperature respon- 
sive control assembly. 


3861 Method and apparatus for the combustion of waste 
gases . Dahmen, K.R. (to Continental Carbon Co). US 
Patent 4,218,426. 19 Aug 1980. Filed date 19 Jan 1979. vp. 

An improved waste gas cyclone combustor designed to op- 
erate with acceptable pressure losses when utilizing low calorific 
gases such as industrial waste gases of differing heating values. The 
improvement consists of the installation of one or more additional 
tangential inlet ports with valves which can be opened when the 
waste gas is of richer quality than the minimum quality for which 
the combustor is designed. Use of the additional port(S) reduces the 
inlet velocity which in turn reduces the inlet pressure drop losses to 
balance the increased chamber drag and outlet pressure drop result- 
ing from the higher combustion temperature of the richer gas. This 
reduction in inlet velocity, when utilizing richer waste gases, is 
consistent with the fact that richer gases do not require swirl ratios 
as high as leaner gases. Therefore, the tangential inlet velocity can 
be reduced to the extent that the reduction in inlet pressure loss is 
about equal or even exactly equal to the increase in chamber drag 
and outlet pressure loss caused by the higher temperature and 
volume of the combustion products of the richer gas. Thus, a sub- 
stantially balanced design is achieved with optimum aerodynamical 
combustion characteristics at minimum pressure loss. The invention 
is applicable, for example, to carbon black plant waste gases, which 
vary in calorific value depending upon what grade of carbon black 
is being produced. 


3862 Energy cogeneration system . Coombes, G.; Rao, 
H. (to Systems Control Inc). US Patent 4,214,451. 29 Jul 
1980. Filed date 13 Nov 1978. vp. 

A method of controlling an energy cogeneration system is 
described which includes means to convert the heat energy con- 
tained in steam to mechanical energy, a header for distributing 
steam under pressure to at least one processing means having a 
need which varies over time for steam, and a steam supply means 
common to both said conversion means and said header, comprising 
the steps of: monitoring over a period of time the requirements of 
said processing means for steam distributed by said header; and 
changing in response to said monitoring means indicating that said 
processing means needs at any given time a different amount of 
steam than that represented by the steam pressure delivered to said 
header, the pressure so delivered to said header to a pressure which 
more closely corresponds to that steam pressure which is so 
needed. 


3863 Water-based phosphonate lubricants . Fein, R. (to 
Texaco Inc). US Patent 4,215,002. 29 Jul 1980. Filed date 31 
Jul 1978. vp. 

A water-based lubricating composition suitable for metal cut- 
ting, grinding, and forming operations and as a hydraulic fluid is 
described comprising an emulsion containing from 0.5 to 4.0 per- 
cent of a Cs to Cis alkylphosphonate or an amine adduct thereof 
and an ethoxylate of an acid or an alcohol containing from 3 to 20 
ethoxy groups, balance water. 


3864 Reradiant recuperator developments. Marnell, C.J.; 
Gawlowski, T.; Paul, L. Chicago, IL; Institute of Gas Tech- 
nology (1980). 14p. (CONF-8009105—1). 

From National conference on heat recovery and boiler effi- 
ciency; Louisville, KY, USA (22 Sep 1980). 

The development of the reradiant recuperator from model 
development through its prototype unit stage is discussed. The rera- 
diant recuperator is an improvement on the conventional metal ra- 
diant stack-type recuperator. Thin metal leaves are suspended 
within the hot flue gases passing through the recuperator. A rera- 
diant element suspended within the conventional recuperator will 
increase its efficiency from 5 to 15%, depending on size of the re- 
cuperator. In September 1979, a reradiant recuperator was installed 
on an aluminum scrap remelt furnace at the Alabama Reclamation 
Plant, Reynolds Metals Company, Listerhill, Alabama and one 
month later was in full production service. 
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3865 Case for high temperature heat pumps. Niess, R.C. 
(Westinghouse Electric Corp., Staunton, VA). pp VIII.1- 
VIII.6 of Heat pump technology conference. Stillwater, 
OK; Oklahoma State University (1980). 

From 5. annual heat pump technology conference; Still- 
water, OK, USA (14 Apr 1980). 

A heat pump has been developed which can economically 
provide temperatures up to 220°F by recovering normally wasted, 
low-grade heat from industrial and commercial sources or from 
solar collectors or from geothermal sources, with the source water 
temperatures in the 60 to 130°F range. Specific uses of these heat 
pumps, their operation, and the cost and energy consumption of the 
units are discussed. It is concluded that, with the growing need to 
preserve natural resources and to displace imported oil and gas, the 
high temperature heat pump has a definite economic advantage for 
furnishing up to 220°F hot water for process heat, space heat, and 
hot water in commerce and industry. (LCL) 


3866 Recovery of aluminum and other metal values from 
fly ash. McDowell, W.J.; Seeley, F.G. (to Dept. of Energy). 
US Patent Application 090,175. 1 Nov 1979. 13p. 

The invention relates to a method for improving the acid 
leachability of aluminum and other metal values found in fly ash 
which comprises sintering the fly ash, prior to acid leaching, with a 
calcium sulfate-containing composition at a temperature at which 
the calcium sulfate is retained in said composition during sintering 
and for a time sufficient to quantitatively convert the aluminum in 
said fly ash into an acid-leachable form. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 3580, 3583, 3675, 3760 


3867 (DOE/CS/20026—1(Vol.3)) Systems analysis for 
the development of small resource recovery systems: research 
and development needs, Final report. Crnkovich, P.G.; Helm- 
stetter, A.J. (Systems Technology Corp., Xenia, OH 
(USA)). Oct 1980. Contract AC03-77CS20026. 37p. NTIS, 
PC A03/MF AOl. 

The technologies that should be developed to make small- 
scale solid waste processing facilities attractive and viable for small 
municipalities with solid waste between 50 and 250 tons per day are 
identified. Research and development needs for refuse derived fuel 
systems, thermal systems, and biological processes are listed. Select- 
ed research and development needs discussed for mechanical proc- 
essing systems are: develop data bank for low-cost, low-energy 
shredder options; develop performance data for shredders applied 
after separation; develop data bank for Trommel performance; and 
identification and evaluation of low-cost materials separation equip- 
ment. Selected research and development needs discussed for ther- 
mal systems are: emission levels from solid/waste/to/energy sys- 
tems; determination of the theoretical efficiencies for thermal proc- 
essing systems; boiler erosion/corrosion evaluation for systems 
firing refuse derived fuel; optimization of feed and ash handling sys- 
tems; refractory life and maintenance requirements; development of 
5- to 20-TPD systems; and optimization studies of control systems 
for small modular incinerators. Selected research and development 
needs discussed for biological processing systems are: optimum 
design and operation to maximize gas recovery rates and investigate 
process configuration alternatives for anaerobic digesters. 


3868 (DOE/CS/20026—01(Vol.1)) Systems analysis for 
the development of small resource recovery systems. Execu- 
tive summary. Crnkovich, P.G.; Helmstetter, A.J. (Systems 
Technology Corp., Xenia, OH (USA)). Oct 1980. Contract 
AC03-77CS20026. 24p. NTIS, PC A02/MF AO1. 

In response to the increasing need for small-scale solid waste 
processing facilities, the US DOE contracted with Systems Tech- 
nology Corporation (SYSTECH) to identify the technologies that 
should be developed to make such facilities attractive to and viable 
for small municipalities with solid waste between 50 and 250 tons 
per day (TPD). In addition to identifying candidate technologies, 
SYSTECH applied a set of criteria to them to determine those that 
could best satisfy the existing market conditions. The criteria in- 
cluded costs of the alternative landfill disposal, material and energy 
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prices, developmental status of the technology, and environmental 
impact of the systems. The system types studied included those 
with mechanical separation, thermal and thermochemical energy re- 
covery, and bioconversion processes. For these studies, the per- 
formance of each system was simulated by a mathematical model. 
After the systems were evaluated, the most promising were ana- 
lyzed to determine which components and operating parameters 
had the greatest impact on system viability. Accordingly, the re- 
search and development (R and D) needs to advance the state-of- 
the-art for small-scale solid waste processing facilities were identi- 
fied. The study results are documented in four volumes: (1) Execu- 
tive Summary; (2) Description of Solid Waste Modular Simulator; 
(3) Research and Development Needs; and (4) System Performance 
Data. 


3869 (DOE/CS/20026—01(Vol.2)) Systems analysis for 
the development of small resource recovery systems: descrip- 
tion of solid waste modular simulator. Final report. Crnko- 
vich, P.G.; Helmstetter, A.J. (Systems Technology Corp., 
Xenia, OH (USA)). Oct 1980. Contract AC03-77CS20026. 
39p. NTIS, PC A03/MF AOI. 

The technologies that should be developed to make small- 
scale solid waste processing facilities attractive and viable for small 
municipalities with solid waste between 50 and 250 tons per day are 
identified. The resource recovery systems investigated were divided 
into three categories: mechanical separation, thermal and thermo- 
chemical energy recovery, and bioconversion processes. This 
report describes the Solid Waste Modular Simulator (SWIMS), a 
computer program for simulating the performance of solid waste 
processing/resource recovery systems. The current program data 
enables the simulation of systems with design throughput rates of 
100 and 200 TPD of solid waste. Systems with larger throughput 
capacities can also be simulated by supplying the program with 
their performance data. The main line of this program is basicaly an 
accounting routine which totals the costs, revenues, and mass bal- 
ances for all components in a simulated waste processing line. In 
addition, the main line controls the input of all information required 
to execute the program and the output of the resultant system per- 
fur nance data. (MCW) 


3870 (DOE/CS/20026—01(Vol.4)) Systems analysis for 
the development of small resource recovery systems: system 
performance data. Final report. Crnkovich, P.G.; Helmstet- 
ter, A.J. (Systems Technology Corp., Xenia, OH (USA)). 
Oct 1980. Contract AC03-77CS20026. 155p. NTIS, PC 
A08/MF AOl. 

The technologies that should be developed to make small- 
scale solid waste processing facilities attractive and viable for small 
municipalities with solid waste between 50 and 250 tons per day are 
identified. The resource recovery systems investigated were divided 
into three categories: thermal processng, mechanical separation, and 
biological processing. Thermal processing systems investigated are: 
excess-air incineration; starved-air incineration/gasification; and 
pyrolysis (indirect heating). Mechanical processing systems investi- 
gated are: coarse refuse derived fuel; materials separation; dust 
refuse derived fuel; densified refuse derived fuel; and fine refuse de- 
rived fuel. Mechanical processing components investigated include: 
receiving module; primary size reduction module; combustible sepa- 
ration module; refuse derived fuel preparation module; fuel densifi- 
cation; fuel storage module; ferrous separation; and building and 
facilities. Pretreatment processes and principle methods of biocon- 
version of MSW dealing with biological processing are investigat- 
ed. (MCW) 


3871 (PB—80-154719) MIUS (Modular Integrated Util- 
ity System) feasibility - five exploratory studies. Mitchell, 
D.J. (National Engineering Lab. (NBS), Washington, DC 
(USA)). Jan 1980. 159p. NTIS, PC A08/MF AOI. 

This report highlights the collaborative efforts of the Nation- 
al Bureau of Standards, the National Aeronautics and Space Ad- 
ministration and their contractors in the analysis of a Modular Inte- 
grated Utility System (MIUS) and conventional utilities for five 
separate housing projects. The collaborative efforts consist of three 
separate tasks: (1) Comparative Environmental Analysis; (2) Com- 
parative Energy Analysis; (3) Utility System Design and Cost Anal- 
ysis. 
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3872 (PB—80-156201) Assistance in local government 
energy conservation in Massachusetts. Energy management in 
municipal street lighting. (Massachusetts Dept. of Communi- 
ty Affairs, Boston (USA)). 1979. 104p. NTIS, PC A06/MF 
AOl. 

This report presents strategies to reduce the energy used in 
street lighting and, at the same time, reduce or stabilize the cost of 
street lighting to municipalities. The strategies described are based 
upon the existing rate structure and institutional arrangements 
whereby municipalities purchase a total lighting service under long- 
term contract from a utility. 


3873 (PB—80-158819) Blueprint for survival. Watt, 
K.E.F.; Lee, J.J. (California Univ., Davis (USA). Interdisci- 
plinary Systems Group). 1973. 25p. NTIS, PC A02/MF 
AOl. 


A blueprint for survival through curtailment of demand is 
outlined using a transportation model system. Techniques available 
for reducing total energy demand in transportation include decreas- 
ing population size, increasing the price of gasoline, changing the 
‘modal mix’, or relative availability of different types of transporta- 
tion systems, changing the spatial design of society to increase pop- 
ulation density, increasing the interposition of places of work, 
living, shopping, and leisure by encouraging high-rise construction, 
and more efficient interaction between transportation systems and 
the structure and dynamics of society. Sensitivity analysis of energy 
consumption in transportation systems to different conservation 
strategies was examined using a statistical model that explains data 
and reflects plausible interactions. 


3874 (PB—80-160054) Local energy awareness hand- 
book. (Minnesota Energy Agency, St. Paul (USA)). Jan 
1980. 430p. NTIS, PC A19/MF AOl. 

Communities in Minnesota and throughout the country are 
seeking ways to cut current energy costs, conserve fuel supplies, 
and prepare for predicted shortages and rising prices. Energy 
awareness and conservation programs both in public and private 
sectors help. They can be instrumental in keeping costs down, 
while maintaining essential services and minimizing lifestyle 
changes in the community. This handbook is intended to be used as 
a resource for the local Energy Awareness Committee in a commu- 
nity. It can help a committee which is an officially designated 
branch of the city government, an ad hoc group of interested citi- 
zens, or a special interest arm of another established community or- 
ganization. 


3875 (PB—80-808421) Total energy systems for build- 
ings. 1964-March 1980 (citations from the NTIS Data Base). 
Report for 1964-March 1980. Hundemann, A.S. (National 
Technical Information Service, Springfield, WA (USA)). 
Apr 1980. 285p. NTIS PC NO1/MF NO1. 

Technology and economics associated with total energy sys- 
tems are discussed in these Federally-funded research citations. 
These systems employ a primary source of energy, such as oil, nat- 
ural gas, or solar heat to provide comprehensive energy require- 
ments in the form of light, heating, cooling, air conditioning, 
drying, process heat, and power for an industrial plant or for a 
commercial or public buildings. Included are schemes for electricity 
generation, waste heat recovery, and direct power drive of me- 
chanial equipment coupled to a prime mover. The total energy sys- 
tems concept as applied to residential complexes and communities is 
discussed in abstracts dealing with Modular Integrated Utility Sys- 
tems (MIUS) and Integrated Community Energy Systems (ICES). 
Design, operation, energy conservation potential, and the use of 
solar energy in total energy systems are covered. (This updated bib- 
liography contains 285 abstracts, 67 of which are new entries to the 
previous edition.) 


3876 (PB—80-808439) Total energy systems for build- 
ings. 1970-March 1980 (citations from the Engineering Index 
Data Base). Report for 1970-March 1980. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA 
(USA)). Apr 1980. 104p. NTIS PC NO1/MF NO1. 
Technology for total energy systems as applied to residential 
complexes and industrial plants is discussed in these citations from 
worldwide research. These systems employ a primary source of 





517 / ERA VOL. 6, NO. 3 


energy, such as oil, natural gas, or solar heat to provide compre- 
hensive energy requirements in the form of light, heating, cooling, 
air conditioning, drying, process heat, and power for an industrial 
plant or for a commercial or public building. Included are schemes 
for electricity generation, waste heat recovery, and direct power 
drive of mechanical equipment coupled to a prime mover. Integrat- 
ed Community Energy Systems (ICES) and Modular integrated 
Utility Systems (MIUS) are covered, including studies on gas tur- 
bines for use in MIUS systems, and computerized simulation stud- 
ies. (This updated bibliography contains 97 abstracts, 12 of which 
are new entries to the previous edition.) 


3877 Plant for transforming town solid waste into a fer- 
tilizer . Cerroni, M. US Patent 4,215,201. 29 Jul 1980. Prior- 
ity date 19 Jul 1977, Italy, vp. 

A plant for transforming organic substances, contained in 
town solid waste, into a fertilizer or compost is described compris- 
ing in combination, a basin which is provided with a supporting 
plane along which said waste is disposed, a container about the 
basin retaining a confined atmosphere above ambient temperature 
accelerating fermentation of said waste, a reel driven along said 
plane with a continuous rotary motion about its own axis and a 
translation motion along the previously mentioned plane and 
having vanes which contact, crush, mince, crumble, and displace 
the waste along said plane in the single direction of travel of waste 
along said plane, charging means for entering onto said plane the 
material to be treated replacing material discharged after treatment, 
and discharging means for removing from the plane the treated ma- 
terial including means separating fermented compost from contami- 
nating agents. 


3878 Site and source energy savings of district heating 
and cooling with heat pumps. Calm, J.M. (Argonne National 
Lab., IL); Sapienza, G.R. pp II.1-II.10 of Heat pump tech- 
nology conference. Stillwater, OK; Oklahoma State Univer- 
sity (1980). 

From 5. annual heat pump technology conference; Still- 
water, OK, USA (14 Apr 1980). 

The energy conservation potential of district heating and 
cooling based on heat pump technology is discussed. This examina- 
tion addresses both the energy input to these systems and the resul- 
tant consumption of energy resources. This energy use is compared 
with alternative, conventional systems which provide building heat- 
ing and cooling as well as service water heating. Fifteen site-specif- 
ic studies of system concepts under development are summarized. 
The aggregate, site-energy consumption for these systems is pro- 
jected to be significantly lower for the Heat-Pump-Centered Inte- 
grated Conimunity Energy Systems (HP-ICES) than for the refer- 
ence systems to which they were compared. The HP-ICES are esti- 
mated to reduce use of oil by 98%, gas by 70%, and electricity by 
7%. Including off-site energy burdens, cumulative source-energy 
savings of 84% for oil, 59% for gas, and 20% for uranium and cor- 
responding increases of 15% for coal and 2% for hydroelectric are 
calculated. Wide-flexibility in fuel selection is also indicated. The 
concepts and analytical methods used in these studies are outlined. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 3905, 3906, 3908, 3909 


3879 (AD-A—081442) Turbocharging of small internal 
combustion engines as a means of improving engine/applica- 
tion system fuel economy. Final report, 10 February 1978-24 
February 1979. Osborn, N.L. (Aerodyne, Dallas, TX 
(USA)). 27 Dec 1979. Contract DAAK70-78-C-0031. 200p. 
NTIS PC MF AOl. 

This report presents the results of prototype manufacturing, 
rig testing, application, and engine testing of a small advanced tech- 
nology turbocharger. The turbocharger features variable turbine 
nozzles, ball bearings supported rotor system, self contained lube 
system and a broad operating range compressor. The purpose of 
the work was to show the potential benefits of the subject turbo- 
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charger in enhancing specific fuel consumption, emissions, and tran- 
sient response of a diesel engine. The work was accomplished 
through laboratory testing of hardware and subsequent mathemat- 
ical duty cycle simulation using the acquired data. The proposed 
turbocharger was manufactured and successfully run on a turbo- 
charger test rig. Compressor maps were generated for several com- 
pressor trims with vaned and vaneless diffusers. A turbocharger 
was successfully run for 53 hours on a John Deere, 239 cubic inch, 
four cylinder, diesel engine. Fuel consumption and emissions data 
were obtained for this engine as well as the ‘as received’ turbo- 
charged engine and the engine with no turbocharger. 


3880 (AD-A—081895) An investigation on the influence 
of step height, flow straightening, and flameholders on dump 
combustor afterburner performance. Master's thesis. Poier, 
J.A. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Dec 1978. 60p. NTIS, PC 
A04/MF AO1. 

An investigation was made on the performance of a small 
turbojet/dump combustor afterburner combination as a function of 
varying afterburner step height, straightening of the exhaust flow 
swirl from the turbine exit, and installing flameholders of varying 
degrees of blockage. Results indicated that a step height of 0.5 inch 
provided the greatest increase in performance with respect to 
thrust, thrust specific fuel consumption, augmentation ratio, and 
specific thrust. Performance was degraded in all cases when flow 
straighteners were used. Likewise, the addition of Y-shaped, V- 
gutter flameholders also degraded performance and in some cases 
made lighting the afterburner impossible. This result confirmed and 
expanded the data in reference 1. Comparing efficiencies tended to 
show decreasing efficiency with increasing step height. 


3881 Engine load detection system for automatic power 
transmission . Iizuka, H.; Marumo, N.; Matsumoto, J.; Su- 
gasawa, F. (to Nissan Motor Co Ltd (Japan)). US Patent 
4,217,795. 19 Aug 1980. vp. 

In an automatic power transmission system for a multicy- 
linder internal combustion engine wherein the intake vacuum is not 
available as a true indication of engine load, a detection system for 
detecting the level of engine load includes an electrical actuator re- 
sponsive to a signal which faithfully represents the engine load to 
vary the pressure of fluid in the automatic power transmission 
system. One embodiment of the invention includes an intake air 
sensor, an engine speed sensor and a division circuit responsive to 
the outputs from both sensors to generate a signal representing the 
quantity of air inducted per unit time to represent the true indica- 
tion of the engine load free from the effect of exhaust gas recircula- 
tion or other factors influencing the intake vacuum. 


3882 Internal combustion engine . Barrett, G.M. US 
Patent 4,217,865. 19 Aug 1980. Filed date 9 Nov 1977. vp. 

An internal combustion engine having a piston assembly 
such that gaseous flow into a cylinder is through the piston assem- 
bly and wherein all gaseous flow in a cylinder is in a single direc- 
tion. The piston assembly includes inner and outer piston members 
which are relatively movable so as to form a gaseous passage ther- 
ethrough in certain conditions. The engine also features a special 
valve mounting arrangement and a special crankshaft construction. 


3883 Four-stroxe reciprocatory internal combustion 
engine and method of operating such an engine . Nakajima, 
Y. (to Nissan Motor Co Ltd (Japan)). US Patent 4,217,866. 
19 Aug 1980. vp. 

A four-stroke reciprocatory internal combustion engine has a 
scavenging phase in which air is admitted under pressure into the 
cylinder and has a swirl generating phase in which a high-speed jet 
of air is admitted under pressure into the cylinder so as to swirl air 
fuel mixture charge in the cylinder around the cylinder axis. The 
engine has, in addition to an intake valve that controls induction of 
air fuel mixture into the cylinder, a separate air inlet valve which 
effects the scavenging phase and swirl generating phase. 


3884 Method of controlling the air-fuel ratio of an air- 
fuel mixture provided for an internal combustion engine and a 
system for executing the method. Masaki, K. (to Nissan 
Motor Co Ltd (Japan)). US Patent 4,217,869. 19 Aug 1980. 


vp. 
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A part of an engine air-fuel mixture is admitted from the 
intake passageway into a space and is burned to produce combus- 
tion gases for sensing the air-fuel ratio of the admitted air-fuel mix- 
ture and for controlling the air-fuel ratio of an engine air-fuel mix- 
ture in accordance with the sensed air-fuel ratio and exhaust gases 
resulting from the combustion gases are fed into the intake passage- 
way. 


3885 Pre-cleaner for combustion engines . Lidstone, 
J.E.; Osendorf, R.J. (to Donaldson Co Inc). US Patent 
4,218,223. 19 Aug 1980. Filed date 25 Nov 1977. vp. 

An apparatus for, and the method of, cleaning air, for en- 
gines and related uses are described. The apparatus and method in- 
cludes an air cleaner with a body having a vertical axis and includ- 
ing a cylindrical wall, a solid top closure, and a bottom closure in- 
cluding an axial, reentrant, cleaned air outlet conduit defining with 
the wall a lower annular space, the wall being provided with a lat- 
eral scavenge outlet to the annular space below the upper end of 
the outlet conduit, with a plurality of inwardly formed spirally ori- 
ented peripheral ambient air inlet louvers spaced therearound above 
the upper end of the outlet conduit, and with a bleeder arrange- 
ment including a plurality of secondary ambient air inlet ports 
spaced around the wall above the louvers and adjacent the lid, the 
arrangement being designed for connection of the outlet conduit to 
the inlet of an engine, to enable air flow to the engine inwardly 
through the louvers and the bleeder means, and for connection of 
the scavenge outlet to aspirating apparatus such as an aspirator ac- 
tuated by the exhaust of the engine, for causing a scavenging flow 
of air from the annular space. 


3886 Lubricant . Shubkin, R.L. (to Ethyl Corp). US 
Patent 4,218,330. 19 Aug 1980. Filed date 26 Jun 1978. vp. 

Hydrogenated dimers of '* '*C alpha olefins (e.g., 1-tetrade- 
cene) made using a friedel-crafts catalyst (e.g., *Bf promoted with 
water) have low pour points, low volatility and viscosities which 
make them suitable as crankcase lubricants for internal combustion 
engines. 


3887 Rotary seal . Ackermann, W. (to United Technol- 
ogies Corp). US Patent 4,218,066. 19 Aug 1980. Filed date 
23 Mar 1976. vp. 

Apparatus for impeding the leakage of a gaseous medium be- 
tween the rotating and stationary components of a machine is dis- 
closed. Various construction details which are specifically adapted 
for use in gas turbine engines are developed. Wide channel type 
sealing techniques are discussed in combination with honeycomb 
facing materials. 


3888 Rotor cooling means for rotary piston engines . 
Iwamoto, Y.; Morita, Y. (to Toyo Kogyo Co Ltd (Japan)). 
US Patent 4,218,200. 19 Aug 1980. vp. 

A rotary piston engine includes a substantially triangular 
rotor formed with flank cooling oil passages located behind flanks 
of the rotor. The rotor further has coolant oil passages behind the 
oil seals at the opposite side surfaces thereof. The flank cooling oil 
passages are supplied with cooling oil only when the rotor tempera- 
ture or engine speed is beyond a predetermined value , while the 
oil seal cooling passages are always supplied with cooling oil so 
that the rotor flanks can be maintained at a high temperature while 
preventing the oil seals from being excessively heated. 


3889 Fuel control method and system with a circuit for 
operating valve in effective working range. Anzai, M.; Asano, 
M.; Hosaka, A.; Nishioka, T. (to Nissan Motor Co Ltd 
(Japan)). US Patent 4,214,558. 29 Jul 1980. Priority date 24 
Sep 1976, Japan, vp. 

In a fuel control system for an internal combustion engine of 
a type having air-fuel mixing means including electromagnetic con- 
trol valve means effective to open and close in response to electri- 
cal pulses applied thereto, said pulses requiring durations and sepa- 
rations corresponding respectively to a minimum effective opening 
period and a minimum effective closure period of said valve means, 
and exhaust means including a catalytic converter effective when 
supplied with exhaust gases containing air and fuel in a certain ratio 
to accelerate simultaneously the oxidation of unburned fuel and the 
reduction of nitrogen oxides, comprising: means for generating a 
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first signal indicative of the concentration of a predetermined con- 
stituent of the gases in said exhaust means; means for generating a 
second signal representative of the deviation of said first signal 
from a predetermined value representing a desired air-fuel ratio; 
and means responsive to said second signal for generating control 
pulses for operating said air-fuel mixing control valve means; 
wherein there is a tendency for hesitation and resultant time lag in 
control valve operation to occur caused by application thereto of 
control pulses having variable durations and separations that extend 
below said minimum required periods of said required pulses, a 
system for reducing the hesitation and time lag, comprising: means 
for generating periodically occurring electrical waveforms with a 
magnitude varying as a function of time between first and second 
constant levels; and means for limiting the magnitude of said 
second signal to a first value lower than said first constant level of 
said periodic waveforms corresponding to one of said minimum 
open and closure periods of said valve means and for limiting the 
magnitude of sid second signal to a second value higher than said 
second constant level of said perodic waveform.s 


3890 Exhaust gas temperature detection by injection of 
time-varying current . Hosaka, A. (to Nissan Motor Co Ltd 
(Japan)). US Patent 4,214,563. 29 Jul 1980. Priority date 21 
Dec 1977, Japan, vp. 

A mixture control system for an internal combustion engine 
including an exhaust gas sensor for generating a signal indicative of 
the concentration of a predetermined constituent of the exhaust 
gases from said engine, means for deriving a signal representative of 
the deviation of the concentration indicative signal from a reference 
value representing a desired air-fuel ratio, and means for supplying 
a mixture of air and fuel to said engine at a variable ratio in re- 
sponse to the deviation of said concentration, said exhaust gas 
sensor having an internal impedance varying as an inverse function 
of the temperature of said exhaust gases, said control system com- 
prising: a source of injecting a time-varying current with a magni- 
tude varying periodically between two constant values to said ex- 
haust gas sensor to generate a voltage signal which is the product 
of the injected current and the internal impedance thereof plus said 
concentration indicative signal; a detector for detecting the differ- 
ence between high and low levels of said voltage signal; and a com- 
parator for comparing said detected voltage signal with a reference 
level corresponding to an operating temperature of said exhaust gas 
sensor to generate an output signal indicating that the temperature 
of said gas sensor is lower than said operating temperature for dis- 
abling said feedback control signal. 


3891 Dispensing apparatus for adding colloidal magne- 
sium to fuel tank. Boyer, W. US Patent 4,214,615. 29 Jul 
1980. Filed date 27 Feb 1978. vp. 

A dispensing means for dosing a liquid fuel tank for an inter- 
nal combustion engine with a unit dosage of colloidal magnesium 
dispersed in kerosene the unit dosage for gasoline fuel being about 
1.7 grams magnesium per 500 cc of kerosene, for diesel fuel being 
about 2.0 grams of magnesium per 1000 cc of kerosene and for jet 
aircraft fuel being from 3 to 4 grams magnesium per 5000 cc of ker- 
osene, said dispersing means comprising: a generally circular con- 
tainer which the unit dosage colloidal magnesium dispersion in ker- 
osene is poured and contained after it is opened by removing a sep- 
arable cap fitting over said container top and out of which the unit 
dosage is metered at an outlet; said container having a volume for 
holding at least one unit of 500 cc of kerosene for an automobile 
engine, at least one unit of 1000 cc of kerosene for a diesel engine 
and at least one unit of 5000 cc of kerosene for jet aircraft engine; a 
separable cap fitting over the top of said container; a metering 
valve located at the outlet at the bottom of said through which the 
unit dosage of colloidal magnesium in kerosene is metered via a de- 
livery filler line into the fuel tank; a curved delivery filler line for 
delivering said unit dosage of colloidal magnesium in kerosene from 
the outlet of said metering valve into the fuel tank ahead of the fuel 
pump or into the carburetor or air injector; and a boss which tight- 
ly mounts the bottom outlet of the metering valve into the top of 
the fuel tank at a location remote from the curved delivery filler 
line to the fuel tank. 


3892 Pivoting wall type, four stroke, internal combus- 
tion, rotary engine . Beach, C. US Patent 4,214,557. 29 Jul 
1980. Filed date 15 Aug 1978. vp. 
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A four cycle rotary engine providing intake, compression, 
power, and exhaust phases of operation comprising: a housing de- 
fining a first chamber, the walls of the first chamber having the 
configuration of a wedge in cross-section, and a second chamber, 
the walls of the second chamber having the configuration of a seg- 
ment of a circle in cross-section, the chambers being disposed adja- 
cent one to the other; wall means pivotally mounted within said 
housing common to the first and second chambers for moving into 
and out of the chambers including a cam follower disposed within 
the second chamber; a rotatable drive shaft extending into the 
second chamber; an elongated rotor having a pair of opposed pe- 
ripheral extensions mounted on said drive shaft within the second 
chamber; seal means mounted on the periphery of each of the ex- 
tensions of said rotor for engaging adjacent wall portions of the 
second chamber; cam means defined by the external surface of said 
rotor for engaging the follower on said wall means for pivoting 
said wall means into and out of the first and second chambers as 
said drive shaft rotates said cam means permitting said wall means 
to open into the second chamber and place said first and second 
chambers in communication only during the exhaust phase of oper- 
ation; means for admitting fuel to the first chamber, ignition means 
extending into the first chamber, and means for exhausting said 
chambers carried by said housing. 


3302 External Combustion Engines 


3893 (DOE/NASA/0032—80/8) Automotive Stirling 
Engine Development Program. Technical progress report, 
March 30-June 28, 1980. (Mechanical Technology, Inc., 
Latham, NY (USA). Stirling Engine Systems Div.). Aug 
1980. Contract AI01-77CS51040. 97p. (NASA-CR—165134; 
MTI—80ASE144QT9). NTIS, PC A05/MF AO1. 

The DOE/NASA Automotive Stirling Engine Development 
program has been underway for approximately 27 months. This is 
the ninth quarterly report to be issued, and it covers the period of 
March 30-June 28, 1980. The previous quarterly report presented 
information on the Reference Engine design and the design of the 
ASE Mod I (Automotive Stirling Engine Model No. I) as present- 
ed to NASA in January 1980. The report also reviewed component 
and subsystem development activities, the testing of the baseline P- 
40 engines, the progress being made on computer code develop- 
ments, and its presented data on the screening of potential seals ma- 
terials. This quarterly report presents updated information on the 
Reference Engine and the ASE Mod I as presented to NASA at 
the Design Review Meeting held in May. NASA has approved the 
updated Reference Engine and ASE Mod I designs, and manufac- 
turing/procurement has started. The ASE Mod I is the program's 
first Stirling engine designed specifically for automotive use; it is a 
steppingstone to the program’s final prototype engine, the ASE 
Mod II. Current information is presented on component and sub- 
systems development activities and engine and vehicle testing. 
Computer code development progress is also covered. Program 
engine operating hours through the end of this quarterly period 
(through June 28, 1980) reached a total of 5095 h. 


3894 Dual-crank Stirling engine with quad cylinder ar- 
rangement . Barton, D. (to Ford Motor Co). US Patent 
4,214,447. 29 Jul 1980. Filed date 17 May 1978. vp. 

In a Stirling engine having a reciprocating apparatus consist- 
ing of a crankcase, a plurality of cylinders adjacent said crankcase, 
double-acting pistions in each of said cylinders, each piston having 
a piston rod extending into said crankcase, a crankshaft means 
within said crankcase, crank arm means drivingly connecting each 
of said piston rods with said crankshaft means, thermodynamic cy- 
cling means for said pistons, the improvement comprising: (A) said 
crankshaft means having at least one pair of spaced parallel ar- 
ranged crankshafts, and (B) said cylinders being four in number and 
having the upper extremities of said cylinders spaced equi-distantly 
in a quad-cluster about a central engine axis transverse to said 
crankshafts, the longitudinal extent of all of the cylinders forming 
zero or negative angles with respect to said central engine axis. 
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3303 Electric-powered Systems 


3895 (BNL—51099) Vehicle attributes constraining 
present electric car applicability in the fleet market. Wagner, 
J.R. (Brookhaven National Lab., Upton, NY (USA)). Dec 
1979. Contract AC02-76CH00016. 18p. NTIS, PC A02/MF 
AOl. 

One strategy for reducing petroleum imports is to use elec- 
tric cars in place of conventional vehicles. This paper examines ob- 
stacles which electric cars are likely to encounter in attempting to 
penetrate a key segment of the passenger car market, namely, the 
fleet market. A fleet is here defined as a group of cars operated by 
a corporation or a government agency. The primary data source is 
a questionnaire that was distributed to fleet operators by the Bobit 
Publishing Company in the summer of 1977. Six sectors of the fleet 
market were sampled: police, state and local government, utilities, 
taxi, rental, and business. The questionnaire was specifically de- 
signed to uncover factors limiting market penetration of unconven- 
tional vehicles, although no attempt was made to determine price 
elasticities. Emphasis is on vehicle attributes that are readily quanti- 
fiable and relatively projectable, including seating capacity, range, 
battery recharging characteristics, availability of power options, 
and ability to use interstate highways. 


3896 (PB—80-809833) Tracked air cushion vehicle and 
magnetic levitation. 1964-March 1980 (citations from the 
NTIS Data Base). Report for 1964-Mar 80. Habercom, G.E. 
Jr. (National Technical Information Service, Springfield, 
VA (USA)). Apr 1980. 147p. NTIS PC NO1/MF NO1. 

The feasibility, design, and track dynamics of tracked air 
cushioned and magnetically levitated vehicles are investigated in 
these Government-sponsored research reports. (This updated bib- 
liography contains 141 abstracts, 6 of which are new entries to the 
previous edition.) 


3897 (PB—80-809841) Tracked air cushion vehicles and 
magnetic levitation. 1976-March 1980 (citations from the En- 
gineering Index Data Base). Report for 1976-Mar 80. Haber- 
com, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1980. 116p. NTIS PC NOI/ 
MF NOl. 

The feasibility, design, and track dynamics of tracked air 
cushioned and magnetically levitated vehicles are investigated in 
these abstracts of reports gathered in a worldwide literature survey. 
(This updated bibliography contains 110 abstracts, 29 of which are 
new entries to the previous edition.) 


3898 Assessment of environmental impacts of electric 
and hybrid vehicles in the near team: DOE demonstration 
project and CAFE. LaBelle, S.J. Electr. Veh. Dev.; 11-12(Sep 
1980). 


The paper presented at the Third International Electric Ve- 
hicle Exposition and Conference (May 1980) discusses two environ- 
mental assessments; the one completed in fiscal year 1979 for the 
demonstration and one which should be released by the EV EXPO 
‘80 on the impacts of inclusion of E & HV in CAFE. Conclusions 
of each and related issues are summarized. In general, environmen- 
tal impacts before the year 2000 from E & HV development are 
marginal at best for the lower scenarios with some becoming con- 
cerns in the middle scenario and a few becoming significant in the 
higher scenarios. Many of the concerns are very localized and deal 
with the physical environment, ecosystem and health impacts of 
battery material mining and processing and battery manufacture or 
with the air quality impacts (especially SO/sub x/) of electricity 
generation for vehicle operation. 


3899 Time controlled battery charger . Bourke, R.F.; 
Johansen, D.K. (to Gould Inc). US Patent 4,218,644. 19 
Aug 1980. Filed date 19 Sep 1978. vp. 

In a charger for the battery of an electric vehicle, a stable 
time of day clock is provided to initiate charging at a preselected 
time of day, and to control at least a portion of the charge cycle. 
The clock can be set in accordance with the schedule established 
for the vehicle so that charging will be accomplished automatically 
during the scheduled time of day when the vehicle is not in use. In 
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the case of a fleet of such vehicles, at the termination of use, each 
driver simply parks the vehicle and connects an ac power line; 
charging for each vehicle will be initiated as determined by the 
clock associated therewith. An indicating system is provided to 
advise the driver that power has been properly connected and 
charging will commence at the appropriate time. 


3304 Hybrid Systems 


3900 Electrical vehicle and method . Schiavone, E.L. 
US Patent 4,218,624. 19 Aug 1980. Filed date 31 May 1977. 
vp. 

. The invention is an electric-powered vehicle employing one 
or more motion electrical generators for converting up and down, 
horizontal or component motion of the vehicle or its wheel struc- 
ture relative to the vehicle to pulse-type power for operating a fly- 
wheel motor-generator unit which drives a flywheel via a torque 
damper whereby the flywheel generator provides charging power 
for the batteries, which in turn operate the vehicle through a motor 
speed control, and supplies the other vehicle circuits. A self-con- 
tained electric generator may operate at any location in the vehicle, 
preferably at the location of greatest vibration created by recipro- 
cating motion when the vehicle is operated over roadways. 


3306 Vehicle Design Factors 


3901 (SAN—1165-T1) Design and development of a con- 
tinuously variable ratio transmission for automotive vehicles. 
Final report. (Orshansky Transmission Corp., New York 
(USA)). 30 Sep 1978. Contract AC03-76CS51097;AC03- 
76CS51165. 217p. NTIS, PC Al0/MF AOl1. 

Work accomplished between July 1974 and October 1978 in 
a program directed toward the design and development of a con- 
tinuously variable ratio transmission (CVT) for an automotive vehi- 
cle is reported. The following major accomplishments were 
achieved: the laboratory and mathematical projections establishing 
the viability of the program and the predicted attainment of the pri- 
mary goal of fuel economy were verified; the proposed Concept 
Demonstration prototype hydromechanical transmission (HMT) 
was completed from design to operation; the HMT was thoroughly 
tested in the laboratory and on the road and its in-vehicle perform- 
ance was verified by independent testing laboratories; and design of 
a second generation Pre-Production HMT has proceeded to the 
point of confirming the practicality of the automotive HMT size 
and weight; most of the necessary information has been generated 
which could permit its production cost/competitiveness to be eval- 
uated. (LCL) 


3902 Parking heater and method using hydrides in 
motor vehicles powered by hydrogen . Buchner, H.; Sauf- 
ferer, H. (to Daimler-Benz Ag (Germany, F.R.)). US Patent 
4,214,699. 29 Jul 1980. Priority date 9 Apr 1977, German, 
Federal Republic of (F.R. Germany), vp. 

A method for parking heating of at least the passenger com- 
partment of motor vehicles operated at least partially on hydrogen 
and having a hydride reservoir, wherein the hydride reservoir is a 
Lt/Ht hydride combination, comprising supplying the heat capacity 
of the Ht reservoir, present after the engine is shut off or produced 
by charging with hydrogen, at least partially to the passenger com- 
partment. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 3824, 3825, 3826, 3827, 3828, 3829, 3830, 
a 3832, 3833, 3834, 3835, 3836, 3837, 3838, 3839, 3842, 3843, 3844, 3879, 
3889 


3903 (PB—80-165053) Data processing procedures and 
equipment for the Wisconsin inspection and maintenance pro- 
gram. Final report. Sellars, F.M.; Kozenko, M.W.; Carac- 
ciolo, D. Jr. (GCA Corp., Bedford, MA (USA). GCA 
Technology Div.). Jan 1980. Contract EPA-68-02-2887. 82p. 
NTIS, PC A05/MF AOl1. 

The Wisconsin Department of Transportation (WDOT) and 
Department of Natural Resources (WDNR) are currently involved 
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in planning for the implementation of a motor vehicle emissions in- 
spection and maintenance (I/M) program. Once operational, the 
program will be generating a considerable amount of data. In addi- 
tion to the obvious problem of handling and analyzing this data, 
any system developed must be easily integrated with existing com- 
puter systems in WDOT and WDNR. This document defines the 
computer hardware specifications for emission testing installations 
so that needed data can be readily collected, stored, and transferred 
to WDOT systems. In addition, the required software systems and 
specifications that will enable manipulation and analysis of data 
either on the selected I/M contractor’s central computer or the 
State’s system are identified. Finally, a model data processing por- 
tion of an I/M Request for Proposals is provided. 


3904 Converter structure . Schock, D.N.; Schwallbach, 
H.G. (to Ford Motor Co). US Patent 4,218,422. 19 Aug 
1980. Filed date 15 Oct 1976. vp. 

A device is disclosed for adding secondary air to a converter 
structure including a converter housing with inlet and outlet struc- 
tures attached to opposite ends thereof. A pair of catalyst contain- 
ing beds are supported within the housing in spaced relationship. 
The improved device for introducing secondary air in the space be- 
tween the spaced catalyst containing beds includes structure for 
forming a restricted throat between the spaced catalyst containing 
beds and structure forming an annular zone between the structure 
and the interior surface of the converter housing. The annular zone 
encircles the restricted throat and is connected thereto by a plural- 
ity of openings. A secondary air supply supplies air to the annular 
zone which can flow through the openings to the restricted throat. 


3905 Exhaust gas recycling system. Crone, J.M. (to 
Texaco Inc). US Patent 4,217,757. 19 Aug 1980. Filed date 
10 Oct 1978. vp. 

A system is disclosed for treating exhaust gases from an in- 
ternal combustion engine wherein solid particles contained in the 
exhaust gas stream are retained in a filter bed, and are then control- 
lably combusted in a manner to avoid thermal damage to the parti- 
cle retaining bed. 


3906 Exhaust gas purifying device. Haneda, Y.; Hir- 
aoka, S.; Sakuraya, Y. (to Hoei Kogyo K.K. (Japan)). US 
Patent 4,218,228. 19 Aug 1980. vp. 

An exhaust gas purifying device is disclosed for removing 
harmful solid particles, sparks and flames contained in exhaust gas 
discharged from an internal combustion engine. The devices con- 
sists of a cylindrical body member connected to a muffler in an ex- 
haust gas system of the engine. The cylindrical body member is 
separated into front and rear chambers by an intermediate partition 
plate. The front chamber includes an exhaust gas introducing hole 
in a front wall thereof and displaced with respect to a communicat- 
ing hole formed in the central portion of the partition plate to 
thereby effectively remove the harmful particles at low flow rate of 
the exhaust gas. The rear chamber includes a swirl-generating 
means on the upstream side thereof and a solid particle collecting 
chamber on the outer periphery thereof to thereby remove the 
harmful particles at high flow rates of the exhaust gas. 


3907 Pollution reducing aircraft propulsion . Tamura, 
R. US Patent 4,214,722. 29 Jul 1980. Filed date 15 Nov 
1978. vp. 

An aircraft pollution reducing propulsion airfoil system com- 
prising a wing having upper and lower surfaces comprising wing 
skin plates extending longitudinally on the wing and being spaced 
one from another in chordwise directions, spars extending into the 
wing between the surfaces, stringer ducts extending along internal 
sides of the wing surfaces, the stringers having relatively rigid sur- 
face-supporting structure and having outward directed openings ex- 
tending across the wing surfaces, interrupting the wing surfaces be- 
tween edges of the wing skin plates, the ducts thereby forming 
stringer structural elements supporting the wing skin plates, the 
outward directed openings of the stringer ducts being arranged per- 
pendicularly to the wing surfaces in a leading portion of the wing 
and tangential to the wing surfaces in a trailing portion of the wing 
surfaces, suction means connected to the stringer ducts with per- 
pendicular opening for drawing gas into the ducts through those 
openings and blowing means connected to the ducts with tangential 
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openings for flowing gas out of the tangential openings, combustion 
means connected to the suction means and to the blowing meanas 
for accelerating gas through the means. 


3908 Catalytic converter . Yasuda, H. (to Fuji Juko - 
K K (Japan)). US Patent 4, 215, 093. 29 Jul 1980. Filed 
22 May 1978. vp. 

A catalytic converter for purifying the exhaust gases of in- 
ternal combustion engine is presented that is comprised of a shell, 
said shell comprising a pair of half shells, each of said half shells 
having an inlet shell and a body shell, said body shells forming a 
catalyst chamber and said inlet shells forming a tapered inlet cham- 
ber, and a funnel-like outlet shell forming an outlet chamber, said 
outlet shell having a flange projecting radially and axiaily inwardly 
at an inner end thereof, a monolithic catalyst element in said cata- 
lyst chamber, resilient mounting means disposed on the periphery 
of said monolithic catalyst element in said catalyst chamber, said 
body shells form a shoulder adjacent said inlet shells, said shoulder 
comprising an annular inwardly directed portion integrally connect- 
ing said body shell with said inlet shell of each of said half shells, 
an annular rim having a substantially l-shaped cross-section dis- 
posed at a front end of said monolithic catalyst element and includ- 
ing a radial portion between said resilient mounting means and first 
resilient means and an axial portion, the latter defining an inlet for 
the exhaust gases into said monolithic catalyst element, first resilient 
means disposed between said radial portion of said annular rim and 
said shoulder of said body shells, second resilient means disposed 
between a rear end of said monolithic catalyst element and said 
flange of the outlet shell, said inlet shells defining a pair of inlet 
ports of said inlet chamber adapted to communicate with upstream 
exhaust pipes, and said outlet shell forming an outlet port of said 
outlet chamber adapted to communicate with a downstream ex- 
haust pip.e 


3909 Method for reducing nitrous oxide emissions from 
a gas turbine engine . Campbell, T. (to General Electric Co). 
US Patent 4,214,435. 29 Jul 1980. Filed date 2 Oct 1978. vp. 

A simplified method for reducing NOx emissions from a gas 
turbine engine having a combustor in which a flow of pressurized 
air is mixed with fuel and combusted comprising the steps of: (A) 
providing a flow of fuel under pressure; (B) providing a flow of 
water under pressure: (C) mixing directly, the fuel flow and the 
water flow in a water:fuel ratio in the range of 0.6 to 1.4 by weight 
and wherein the conditions are sufficient to produce turbulent 
mixing with a Reynolds number of at least 1500 in the resulting 
mixture; and (D) delivering the resulting mixture to a plurality of 
combustor nozzles for combustion, said combustion occurring 
within thirty seconds from the time the fuel and water flows are 
mixed. 


3308 Alternative Fuels 


3910 (PB—80-158991) The transition to road transport 
fuels from coal: a preliminary study. Porter, J. (Transport 
and Road Research Lab., Crowthorne (UK)). [nd]. 30p. 
NTIS, PC A03/MF AOl1. 

Earlier papers have concluded that when supplies of natural 
crude oil become scarce and expensive, a substitute liquid fuel for 
road transport could be made from coal. In the first part of the 
present paper, an estimate is made of the cost and other resource 
requirements of an alternative fuel scenario based on this idea; in 
the second part, major economic and other impacts of the transition 
from natural crude oil to a synthetic liquid fuel made from coal are 
examined. 


36 MATERIALS 


3911 (DOE/ER—0064) Materials Sciences Programs. 
Fiscal Year 1980, Office of Basic Energy Sciences. (Depart- 
ment of Energy, Washington, DC (USA). Div. of Materials 
Sciences). Sep 1980. 173p. NTIS, PC A08/MF AOl. 

This report provides a convenient compilation index of the 
DOE Materials Sciences Division programs. This compilation is in- 
tended for use by administrators, managers, and scientists to help 
coordinate research and as an aid in selecting new programs and is 
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divided into Sections A and B, listing all the projects, Section C, a 
summary of funding levels, and Section D, an index (the investiga- 
tor index is in two parts - laboratory and contract research). 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 3374, 3375, 3402, 3404, 3405, 3421, 3422, 
3423, 3424, 3503, 4349, 4390 


3912 (BM-RI—8448) Experiments in hot-rolling and 
forging of ductile cast iron. Neumeier, L.A.; Betts, B.A.; 
Crosby, R.L. (Bureau of Mines, Rolla, MO (USA). Rolla 
Metal urgy Re Research Center). 1980. 40p. Bureau of Mines, 
Pittsburg 

The Seem of Mines investigated hot-rolling and forging 
characteristics of experimental ductile iron castings both sand and 
permanent-mold, made with charges containing up to 70% foundry 
pig iron and 95% steelmaking pit iron. Between 1550 and 1950°F, 
most castings could be rolled to 90% reduction or forged to 70% 
reduction without serious cracking. Charge and composition have 
less bearing on workability than on subsequent properties. Perma- 
nent mold castings could be worked as readily as sand castings at 
1750 and 1950°F. Plasticity improved with temperature. Small bil- 
lets were also forged cold to 50% reduction without cracking. The 
feasibility of die-forging and bar-rolling of ductile iron was evaluat- 
ed in trial tests conducted under a Bureau contract. Although 
workability and ductility of ductile iron are inferior to those of 
steel, more advantage could be taken of ductile iron’s plasticity to 
work rough shapes to final dimensions. 


3913 (BNL—28419) Neutron studies of the magnetic 
phase transition in UAs. Shapiro, S.M.; Sinha, S.K.; Lander, 
G.H.; Vogt, O. (Brookhaven National Lab., Upton, NY 
(USA); Argonne National Lab., IL (USA); Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Lab. fuer 
Festkoerperphysik). 1980. Contract AC02-76CH00016. 6p. 
(CONF-801134—3). NTIS, PC A02/MF AO1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Uranium arsenide undergoes a first order phase transition to 
a type I antiferromagnetic (AF-I) structure at T/sub N/ approx. 
equal to 124 K. Above T/sub N/, UAs exhibits strongly anisotropic 
critical scattering suggestive of pseudo two-dimensional behavior. 
The temperature dependence suggests a tendency to order with an 
incommensurate wave vector but then suddenly orders with the 
AF-I structure. A mean-field theory is proposed based on an aniso- 
tropic Hamiltonian and provides a reasonable description of the re- 
sults. 


3914 (BNL—28449) Study of the temperature depend- 
ence of spin-wave excitations in Fe/sub x/Cr/sub 1-x/, Sha- 
piro, S.M.; Fincher, C.R. Jr.; Palumbo, A.H.; Parks, R.D. 
(Brookhaven National Lab., Upton, NY (USA); Rochester 
Univ., NY (USA). Dept. of Physics and Astronomy; Poly- 
technic Inst. of New York, Brooklyn (USA). Dept. of Phys- 
ics). 1980. Contract AC02-76CHO00016. 9p. (CONF- 
801134—2). NTIS, PC A02/MF AOl1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Certain alloys of Fe/sub x/Cr/sub 1-x/ (0.18 < x < 0.30) 
have been reported to undergo a transition from a ferromagnetic 
state to one exhibiting mictomagnetic or spin-glass behavior at tem- 
peratures below the Curie temperature, T/sub c/. Studies of the 
critical scattering on polycrystalline samples show a peak at T/sub 
c/ for all x's and a monotonically decreasing intensity for T < T/ 
sub c/ for x > 0.30. For those x's exhibiting spin-glass behavior, 
there is an increase in intensity at low temperatures. The dynamical 
studies reveal well-defined spin waves within the ferromagnetic 
regime but as T approaches the spin-glass phase, the magnetic stiff- 
ness decreases dramatically. 
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3915 (CONS—5089-9) Production of aluminum-silicon 
alloy and ferrosilicon and commercial purity aluminum by the 
direct reduction process. Special technical report: technical 
feasibility of combustion heated process for producing alumi- 
num-silicon alloys. Troup, R.L. (Aluminum Co. of America, 
Alcoa Center, PA. Alcoa Labs.). Sep 1980. Contract ACO1- 
77CS40079. 19p. NTIS, PC A02/MF AOl1. 

As part of a contract to develop a process for the carbother- 
mic reduction of aluminum-silicon alloys, the technical feasibility of 
an atmospheric combustion-heated reactor was investigated. Poten- 
tially, such a reactor could have lower energy and capital require- 
ments than current processes for producing aluminum and silicon. 
Reduction reactions were modelled using two chemical equilibrium 
computer programs which predicted the aluminum recovery in the 
reduction zone and the carbon rate needed to meet the energy re- 
quirements of the process. 


3916 (CONS—5089-10) Production of aluminum-silicon 
alloy and ferrosilicon and commercial purity aluminum by the 
direct reduction process. Second annual technical report for 
the period 1978 September 1-1979 December 31. Bruno, M.J. 
(Aluminum Co. of America, Alcoa Center, PA. Alcoa 
Labs.). Oct 1980. Contract AC01-77CS40079. 238p. NTIS, 
PC Al1l/MF AOI. 

A new computer program was developed for simultaneously 
solving heat and mass balance at steady state for a flowing one-di- 
mensional chemical reactor. Bench scale reactor results confirmed 
that minimum final stage reaction temperature is 1950 to 2000°C, 
depending on the Fe2O; concentration in the burden. Additions of 
FeO; to the charge produced significant increase in metallic yield. 
A new bench reactor was designed, built, and operated to facilitate 
semi-continuous operation, using O2 injection to burn coke support- 
ing the burden, resulting in burden movement. Validity of the 
equipment and test procedures was demonstrated by successfully 
operating the reactor as an iron blast furnace at 1500°C. Bench 
scale fractional crystallizer runs were continued to determine the 
impurity effects of Fe up to 6.9% and Ti up to 1.25% on alloy 
product purity and yield. High initial impurity concentrations re- 
sulted in less pure Al-Si product and product yield below 50% due 
to Al and Si losses as Fe-Si-Al and Ti-Si-Al intermetallics. Long 
term testing was continued in the large bench scale membrane cell 
to evaluate woven cloth membrane and other construction materi- 
als, operating procedures, and effects of operating parameters on 
cell performance. Included in the latter were starting alloy compo- 
sition, current density, anode-cathode spacing, and electrolyte com- 
position. 


3917 (CONS—5089-11) Production of aluminum-silicon 
alloy and ferrosilicon and commercial purity aluminum by the 
direct reduction process. First interim technical report, Phase 
C for the period 1980 January 1-1980 March 31. Bruno, M.J. 
(Aluminum Co. of America, Alcoa Center, PA. Alcoa 
Labs.). Oct 1980. Contract AC01-77CS40079. 74p. NTIS, 
PC A04/MF AOl1. 

Pilot reactor VSR-3 was operated with 75 to 120 SCFH O, 
to supply part of the process heat requirements by combustion of 
coke. No alloy was made and burden bridging persistently stopped 
operations. Burning larger coke particles, -3/8 in. +6 mesh, with 
Oz injected through a larger diameter tuyere orifice resulted in 
oxygen attack on the reactor graphite liner. Updated thermochemi- 
cal data for Al,Os significantly changed the calculated reflux load- 
ing for a one-atm blast furnace, predicting almost total reflux and 
no alloy recovery. Based on these calculations and the experimental 
problems with combustion heated operation, VSR-3 was modified 
to study an alternate reduction concept - the blast-arc - which uti- 
lizes combustion heat to reduce SiO, to SiC at 1600°C, and electri- 
cal heat to complete the reduction of AlzOs and the production of 
alloy. Design, fabrication, and installation of most of the pilot crys- 
tallizer sytem was completed. 


3918 (CONS—5089-12) Production of aluminum-silicon 
alloy and ferrosilicon and commercial purity aluminum by the 
direct reduction process. Second interim technical report, 
Phase C for the period 1980 April 1-1980 June 30. Bruno, 
M.J. (Aluminum Co. of America, Alcoa Center, PA. Alcoa 
Labs.). Oct 1980. Contract ACO1-77CS40079. 62p. NTIS, 
PC A04/MF AOI. 
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Beneficiation of bauxite by high intensity wet magnetic sepa- 
ration to remove Fe and Ti was not successful. Pilot reactor VSR-3 
was modified and operated to evaluate the blast-arc reduction proc- 
ess concept. Modifications included a tapered upper shaft section, 
vertical stroke ram, and CO preheater system. The taper/ram revi- 
sions were successful in maintaining bed movement, resulting in 
several continuous runs in which large quantities of burden were 
fed and metal product was recovered. Pilot VSR samples were also 
analyzed. The major phases contained Si and FeSizAl, intermetal- 
lics in a matrix of eutectic Al-Si. 


3919 (CONS—5089-13) Production of aluminum-silicon 
alloy and ferrosilicon and commercial purity aluminum by the 
direct reduction Third interim technical report, Phase 
C for the period 1980 July 1-1980 September 30. Bruno, M.J. 
(Aluminum Co. of America, Alcoa Center, PA. Alcoa 
Labs.). Oct 1980. Contract AC01-77CS40079. 69p. NTIS, 
PC A04/MF AOl1. 

Pilot reactor VSR-3 operation in the third quarter was di- 
rected to tapping molten alloy product. Modifications to the hearth 
region included a tapping furnace to maintain taphole temperature, 
a graphite ring filter to separate carbides from matal and an alumi- 
na liner to eliminate carbiding from reaction of alloy with the 
graphite hearth walls. Tapping was not successful, however, due to 
high alloy viscosity from a large concentration of carbides. Three 
runs were made on the pilot crystallizer to determine the effects of 
alloy composition, cooling rate, tamping rate, remelt temperature 
and rate on eutectic Al-Si yield. 


3920 (COO—1676-50) Environmental reactions and 
their effects on mechanical behavior of metallic materials. 
Technical progress report, February 1, 1980-January 31, 
1981. Gibala, R.; Ratka, J.; Talia, J.; Wu, S. (Case Western 
Reserve Univ., Cleveland, OH (USA). Dept. of Metallurgy 
and Materials Science). 31 Oct 1980. Contract AC02- 
79ER10359. 41p. NTIS, PC A03/MF AOI. 

Results are described in five project areas: (1) implantation 
softening of niobium; (2) the crack path in hydrogen embrittlement 
of 4340 steel; (3) hydrogen embrittlement and stress corrosion 
cracking (report of a conference); (4) solution hardening and soften- 
ing of niobium by interstitial solutes; (5) solution hardening and 
softening in oxide-coated niobium and niobium alloys. 


3921 (DOE/ER/01198—1328) Propagation of stress 
corrosion cracks in alpha-brasses. Beggs, D.V. (Illinois 
Univ., Urbana (USA). Graduate Coll.). 1981. Contract 
AC02-76ERO1198. 190p. NTIS, PC A09/MF AOl1. 

Thesis. 

Transgranular and intergranular stress corrosion cracks were 
investigated in alpha-brasses in a tarnishing ammoniacal solution. 
Surface observation indicated that the transgranular cracks propa- 
gated discontinuously by the sudden appearance of a fine crack ex- 
tending several microns ahead of the previous crack tip, often asso- 
ciated with the detection of a discrete acoustic emission (AE). By 
periodically increasing the deflection, crack front markings were 
produced on the resulting fracture surfaces, showing that the dis- 
continuous propagation of the crack trace was representative of the 
subsurface cracking. The intergranular crack trace appeared to 
propagate continuously at a relatively blunt crack tip and was not 
associated with discrete AE. Under load pulsing tests with a time 
between pulses, At 2 3 s, the transgranular fracture surfaces 
always exhibited crack front markings which corresponded with 
the applied pulses. The spacing between crack front markings, Ax, 
decreased linearly with At. With At = 1.5 s, the crack front mark- 
ings were in a one-to-one correspondence with applied pulses only 
at relatively long crack lengths. In this case, Ax = Ax* which ap- 
proached a limiting value of 1 um. No crack front markings were 
observed on intergranular fracture surfaces produced during these 
tests. It is concluded that transgranular cracking occurs by discon- 
tinuous mechanical fracture of an embrittled region around the 
crack tip, while intergranular cracking results from a different 
mechanism with cracking occurring via the film-rupture mecha- 
nism. 
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3922 (GEPP-TIS—541) Projection welding for cost cut- 
ting. Kuncz, F. Jr. (General Electric Co., St. Petersburg, 
FL (USA). Neutron Devices Dept.). 20 Nov 1980. Contract 
AC04-76DP00656. 16p. NTIS, PC A02/MF AO1. 

Resistance projection welding is described pointing out the 
advantages, the machine requirements to be met, the suitability of 
various metals and/or metal combinations, the design consider- 
ations, the projection design requirements and their placement, and 
the limitations of this process. 


3923 (HEDL—6878) Microstructural development for 
copper alloys irradiated in RTNS-11. Doran, D.G. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
tg Contract AC14-76FF02170. 14p. NTIS, PC A02/MF 
AOl. 


Microscopy and microhardness measurements were per- 
formed on pure Cu and Cu alloyed with 5% of either Al, Ni, or 
Mn, all irradiated in RTNS-II up to 7.5 x 10’? n/cm?. Results show 
that a substantial fraction of the defects are below the microscope’s 
resolution limit and account for a large amount of the radiation har- 
dening. The solute Al appears to lead to substantial differences in 
clustering of point defects within the cascade and thus affect the 
visibility of the clusters. The fraction of defects surviving the origi- 
nal cascade event is at least 9%. (DLC) 


3924 (HEDL-SA—2159) Microchemical evolution of ir- 
radiated stainless steels. Garner, F.A. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 1980. Contract 
AC14-76FF02170. 25p. (CONF-801072—3). NTIS, PC 
A02/MF AOl1. 

From Symposium on irradiation phase stability; Pittsburgh, 
PA, USA (5 Oct 1980). 

The precipitates that develop during irradiation play the 
dominant role in the response of 300 series alloys, which alters not 
only the diffusional properties of point defects but also the rate of 
acceptance of point defects at dislocations and voids. The major 
elemental participants are carbon, nickel and silicon. Carbon ap- 
pears to function as a major governing factor of the route and rate 
by which the radiation-induced evolution proceeds. It is the sensi- 
tivity of carbon’s response to a wide range of variables that ac- 
counts for much of the variability observed in the swelling of 316 
stainless steel. Silicon’s role is two-fold: while in solution it de- 
presses void nucleation and determines the duration of the void in- 
cubation period, and it also coprecipitates with nickel. The eventual 
level of nickel in the alloy matrix appears to control the steady- 
state swelling rate and is determined by the silicon and carbon con- 
tent. The other participating elements appear to affect primarily the 
distribution and activity of carbon. Dislocations introduced either 
by irradiation or cold work likewise appear to influence the role of 
carbon. Several new physical mechanisms appear to be operating: 
Inverse Kirkendall effect, interstitial-altered phase stability, solute- 
interstitial binding, infiltration-exchange process, and creation of ra- 
diation-stable precipitates. The sensitivity of the latter phenomenon 
to temperature and flux has been shown to account for much of the 
unusual behavior of AISI 316 during irradiation. 


3925 (RFP—3158) Processing and properties of high- 
purity, fine-grain-size depleted-uranium, deep-drawn shapes. 
Jackson, R.J.; Lundberg, M.R.; Bruchey, W.L. (Rockwell 
International Corp., Golden, CO (USA). Rocky Flats Plant; 
Army Armament Research and Development Command, 
Aberdeen Proving Ground, MD (USA). Ballistics Research 
Lab.). Oct 1980. Contract AC04-76DP03533. 38p. NTIS, 
PC A03/MF AOl. 

Unalloyed uranium is a candidate material for shaped charge 
liners used in conventional ordinance applications. For test pur- 
poses, it was decided that a high-grade uranium material with good 
toughness should be used. This report describes a process for pro- 
du.:ing a high-purity (less than 500 ppM total impurities) wrought 
material consisting of a recrystallized, equiaxed grain structure with 
a 10 micron (ASTM-8) average grain size. The fabrication process 
is discussed in detail. In all, six material conditions having a wide 
range of mechanical and structural properties were investigated. 
The tensile, hardness, and microstructural properties of these six 
material conditions are reported in detail. 
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3926 (SAND—80-8229) Quantitative metallurgy using 
image processing techniques. Jones, H.D. (Sandia National 
Labs., Livermore, CA (USA)). Oct 1980. Contract AC04- 
76DP00789. 26p. NTIS, PC A03/MF AOl1. 

Image processing techniques were applied to the analysis of 
uranium-niobium alloys. From each of several radiographs of sam- 
ples of the alloy, numerical values of the concentration of niobium 
throughout the sample were calculated correcting for variations in 
the sample thickness and for the film response characteristics. The 
values are as accurate as can be expected given the uncertainties in 
the measurements of the sample thickness. Frank Zanner uses the 
values to provide a quantitative assessment of how uniformly he 
has dispersed the niobium throughout the alloy. For example, the 
niobium concentration varies through only a narrow range of 
values-typically 4.5% to 5.5% - but the niobium tends to cluster 
into niobium-rich regions. L. Bertram has developed a computer 
model of the vacuum arc remelting furnace in order to predict the 
shapes of these enriched regions. This paper discusses the methods 
used to generate the images, and indicates how the information that 
the images provide is used. It also indicates some of the problems in 
calibrating the images to the desired accuracy. 9 figures. 


3927 (UCRL—84431) Prediction of deformations during 
gas-tungsten-arc stationary welds. Duncan, D.B.; Giedt, 
W.H. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Oct 1980. Contract W-7405- 
ENG-48. 25p. (CONF-801148—1). NTIS, PC A02/MF 
AOl. 

From ASTM conference on mechanical testing for deforma- 
tion model development; Bal Harbour, FL, USA (12 Nov 1980). 

Local temperature measurements on the heated and unheat- 
ed surfaces, and strain measurements on the unheated surfaces of 
unrestrained circular weld specimens of annealed and cold-rolled 
Nitronic 40 stainless steel during stationary welding, are compared 
with values predicted from finite-element programs for temperature 
and strain variations. Experimental and predicted temperature his- 
tories agree within 10%. Predicted and measured hoop strain pro- 
files (using a moire fringe technique), for the unheated surface are 
compared, showing significant deviations near the central region. 
Transient deflection measurements of the unheated specimen sur- 
faces show good agreement with theory during the period the arc 
is operating. Close agreement in deflection behavior was observed 
during the cooling portion of the weld cycle for the annealed speci- 
men, whereas substantial deviations occurred for the cold-rolled 
specimens. 


3928 (Y/Sub—80/7870/1) Uranium electroforming feas- 
ibility study. Final report. Schaer, G.R. (Battelle Columbus 
Labs., OH (USA)). 17 Sep 1980. Contract W-7405-ENG-26. 
13p. NTIS, PC A02/MF AOl1. 

The program described was undertaken to evaluate the proc- 
ess described by Elsemongy, et. al., for electroforming uranium 
items. A secondary objective was to determine whether such a 
process could provide thick coatings. A successful process must be 
capable of electrodepositing relatively thick dense, mechanically 
sound coatings of uranium metal. A process which deposits only 
thin metal coatings would be of little value for the particular appli- 
cations considered. 


3929 Superconductivity in amorphous T;Ts transition 
metal alloys (T;=Nb, Ta; Ts=Rh, Ir). Koch, C.C.; Kroeger, 
D.M.; Scarbrough, J.O.; Giessen, B.C. (Meiais and Ceram- 
ics Division, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). W-7405-ENG-26. Phys. Rev., B: Condens. 
Matter; 22: No. 11, 5213-5224(1 Dec 1980). 

The superconducting transition temperature T/sub c/ has 
been measured for amorphous TsT» alloys (where T;=Nb or Ta, 
Ts=Rh or Ir) as a function of composition. Nb and Ta dominated 
the T/sub c/ behavior with T/sub c/ for Nb alloys =4.8—5.1 K 
and T/sub c/ for Ta alloys =3.1—3.3 K. Changing the average 
group number by varying the T;/Ts ratio had little effect on T/sub 
c/ within the ~10 at. % range of composition in which the amor- 
phous alloys form. T/sub c/ decreased approximately linearly with 
x for (Nb/sub 1-x/Ta/sub x/)ssRhys and (Nb/sub 1-x/Ta/sub x/ 
)ssIras. The electrical resistivity, rho/sub n/ and the upper critical 
field B/sub c/2 were measured as functions of temperature. The 
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Sommerfeld constant y was calculated from rho/sub n/ and dB/sub 
c/2/dT T/sub c/ using the Ginzburg-Landau-Abrikosov-Gor’kov 
theory. The Debye temperature ©/sub D/ was calculated from 
measurements of Young's modulus. The above parameters allowed 
calculations to be made of N(E/sub F/), the density of electronic 
states at the Fermi level, and A, the electron-phonon coupling con- 
stant. It was found that A more accurately reflected the T/sub c/ 
behavior than did N(E/sub F/) and that both electronic and 
phonon contributions had to be considered in the determination of 


r. 


3930 “Double” ferromagnetism in GdzoY3z0 single crys- 
tals. Legvold, S.; Ito, T.; Beaudry, B.J. (Ames Labora- 
tory—U. S. Department of Energy and Department of 
Physics, lowa State University, Ames, Iowa 50011). WPAS- 
KC-02-02-02. Phys. Rev. Lett.; 45: No. 15, 1275-1277(13 Oct 
1980). 

Magnetic-susceptibility, electrical-resistivity, and specific- 
heat neasurements on Gdz0Y30 single cyrstals show Curie-Weiss be- 
havior down to a T/sub C/ of 218.8 K along both c and a axes. 
Below 218.8 K the a-axis sample shows a second (hence the term 
“double’’) Curie-Weiss behavior down to 205.5 K while the c-axis 
sample exhibits a constant magnetic moment. A model is proposed 
which places the Gd moments on a cone about the c axis at 218.8 
K with the random basal-plane component ordering subsequently at 
205.5 K. 


3931 Characterization of the hydrogen adsorption/ab- 
sorption process for Nb(110) with surface spectroscopy. 
Smith, R.J. (Physics Department, Brookhaven National 
Laboratory, Upton, New York 11973). DE-AC02- 
76CHO00016. Phys. Rev. Lett.; 45: No. 15, 1277-1280(13 Oct 
1980). 

Angle-resolved photoemission studies of H on the Nb(110) 
surface show H-related structures with photon-energy—dependent 
binding energies in normal emission. The development of these fea- 
tures with Hz exposure is pressure and energy dependent. These 
properties, together with a reversible temperature-dependent ampli- 
tude, are attributed to an initial adsorption regime followed by ab- 
sorption of hydrogen into the near-surface substrate layers of Nb. 


3932 Proximity electron tunneling spectroscopy. III. 
Electron-Phonon coupling in the Nb-Zr system. Wolf, E.L.; 
Noer, R.J.; Arnold, G.B. (Ames Laboratory: USDOE and 
Department of Physics, Iowa State University, Ames, 
Iowa). W-7405-ENG-82. J. Low Temp. Phys.; 40: No. 5, 419- 
468(1 Sep 1980). 

The technique of McMillan-Rowell tunneling spectroscopy, 
extended by a method of proximity junctions to poorly oxidizing 
materials, is applied to study electron-phonon coupling in Nb/sub 
1-x/Zr/sub x/ at x=0.25, corresponding to the maximum T/sub c/ 
in the Nb-Zr alloy system. The resulting a?F(w) function provides 
A=1.3 for the alloy, and indicates that the primary benefit to super- 
conductivity upon alloying arises from softening of the effective 
phonon spectrum. 


3933 Shubnikov-de Haas and high-field magnetoresis- 
tance effects in the A15 compound Nb;Sb. Sellmyer, D.J.; 
Liebowitz, D.; Arko, A.J.; Fisk, Z. (Behlen Laboratory of 
Physics, University of Nebraska, Lincoln, Nebraska). J. Low 
Temp. Phys.; 40: No. 5, 629-637(1 Sep 1980). 

High-field magnetoresistance and Shubinikob-de Haas (SdH) 
effects were studied in the Al5 compound NbsSb in fields up to 
215 kG. A change in the field dependence of the magnetoresistance 
for certain field directions above about 150 kG appears to signal the 
onset of magnetic breakdown. Five sets of SdH frequencies were 
observed, four of them closely corresponding to de Haas-van 
Alphen (dHvA) frequencies observed by Arko et al. The fifth fre- 
quency has an extremely large amplitude, about 20% of the back- 
ground magnetoresistance, and it is suggested that this also is due 
to magnetic breakdown. The results are compared with the ab 
initio band calculations of van Kellel et al., which can explain many 
of the observed features of the dHvA and SdH frequencies. 
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3934 High toughness-high strength iron alloy . Ste- 
phens, J.; Witzke, W. (to U S Of America NASA Adminis- 
trator Of). US Patent 4,214,902. 29 Jul 1980. Filed date 25 
Jan 1979. vp. 

An iron alloy possessing high strength and high toughness 
characteristics at cryogenic temperatures consisting of about 10 to 
16 percent by weight nickel, about 0.1 to 1.0 percent by weight alu- 
minum, about 0.5 to about 3 percent by weight copper the balance 
being essentially iron. 


3935 (SAND—80-6029) Metallothermic methods in 
chemistry and metallurgy. Samsonov, G.V.; Chistyakov, 
Yu.D. Translated from Usp. Khim.; 25: No. 10, 1223- 
1248(1956). 62p. NTIS, PC A04/MF AOI. 

The metallothermic method of obtaining metals and alloys 
from oxides is based on the reducing metal having a greater affinity 
for oxygen than the reduced metal. This technique, which is widely 
used in metallurgy for extracting a series of rare metals (Ti, Zr, Ta 
etc.), light metals (Rb, Cs, Mg, Ba) and various metallic alloys (par- 
ticularly alloys of Fe and Al) in pure form is the foundation of an 
important branch of metallurgy - the production of ferroalloys - 
and is used in pyrotechnology as well. Despite the technical impor- 
tance of the metallothermic method, information about the princi- 
ples on which it is based is rare and scattered over the most diverse 
sources, which sometimes hinders the use of this method. The pur- 
pose of the present survey is to collect the fragmentary information 
and to review the metallothermic reduction process in general. 


3602 Ceramics, Cermets, And Refractories 


3936 (LBL—11405) Electron microscopy analysis of a 
simple metal/ceramic interface. Dahmen, U.; Westmacott, 
K.H.; Thomas, G. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 
23p. (CONF-800765—3). NTIS, PC A02/MF AO1. 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

High purity tantalum-carbon alloys were prepared and 
quenched in ultra-high vacuum and aged to produce large precipi- 
tates of the stable TazC carbide phase. In addition to determining 
the orientation relationship, diffraction contrast analysis and lattice 
fringe imaging techniques were employed to characterize the inter- 
face structures. 


3937 (MLM—2787(OP)) NMR studies of structure and 
diffusion in titanium intermetallic hydrides. Bowman, R.C. 
Jr. (Mound Facility, Miamisburg, OH (USA)). 1979. Con- 
tract AC04-76DP00053. 19p. NTIS, PC A02/MF AO1. 

The relationships among hydride crystal structure, alloying, 
hydrogen interstitial site occupancy, and diffusion behavior have 
been explored in several ternary metal hydride phases where titan- 
ium is a major component. The specific hydrides being considered 
include: TiCuH/sub x/, TiFeH/sub x/, and TiCr2H/sub x/. The 
temperature dependencies of proton relaxation times have been 
measured over accessible regions between 100 K and 570 K to 
characterize the hydrogen diffusion parameters. A wide diversity 
occurs with diffusion coefficients spanning several orders of magni- 
tude. The roles of structure and hydrogen site occupancy on the 
diffusion mechanisms will be discussed. 


3938 Model for ion-implantation-induced improvements 
of photoferroelectric imaging in lead lanthanum zirconate ti- 
tanate ceramics. Peercy, P.S.; Land, C.E. (Sandia National 
Laboratories, Alberquerque, New Mexico, 87185). DE- 
AC04-76-DP00789. Appl. Phys. Lett.; 37: No. 9, 815-818(1 
Nov 1980). 

Studies of photoferroelectric image storage in H-, He-, and, 
more recently, Ar-implanted /(PLZT) lead lanthanum zirconate ti- 
tanate reveal that the photosensitivity can be significantly increased 
by ion implantation into the image storage surface. For example, 
the photosensitivity after implantation with 5 x 10'* 500-keV Ar/ 
cm? is increased by about three orders of magnitude over that of 
unimplanted PLZT. The increase in photosensitivity results from a 
decrease in dark conductivity and changes in the photoconductivity 
of the implanted layer. We present a phenomenological model 
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which describes the photosensitivity enhancement obtained by ion 
implantation. This model takes into account both light- and ion- im- 
plantation-induced changes in conductivity and gives quantitative 
agreement with the measured changes in the coercive voltage with 
near-UV light intensity for ion-implantated PLZT. 


3939 Method for fabricating boron carbide articles . 
Ardary, Z.; Reynolds, C. (to Department of Energy). US 
Patent 4,215,088. 29 Jul 1980. Filed date 31 Oct 1978. vp. 

Described is a method for fabricating an essentially uniform- 
ly dense boron carbide article of a length-to-diameter or width ratio 
greater than 2 to 1 comprising the steps of providing a plurality of 
article segments to be joined together to form the article with each 
of said article segments having a length-to-diameter or width ratio 
less than 1.5 to 1. Each segment is fabricated by hot pressing a 
composition consisting of boron carbide powder at a pressure and 
temperature effective to provide the article segment with a density 
greater than about 85% of theoretical density, providing each arti- 
cle segment with parallel planar end surfaces, placing a plurality of 
said article segments in a hot-pressing die in a line with the planar 
surfaces of adjacent article segments being disposed in intimate con- 
tact, and hot pressing the aligned article segments at a temperature 
and pressure effective to provide said article with a density over 
the length thereof in the range of about 94 to 98 percent theoretical 
density and greater than the density provided in the discrete hot 
pressing of each of the article segments and to provide a bond be- 
tween adjacent article segments with said bond being at least equiv- 
alent in hardness, strength and density to a remainder of said arti- 
cle. 


3603 Composite Materials 
REFER ALSO TO CITATION(S) 3813 


3940 (BDX—613-2406) Fabrication of a Kevlar liner as- 
sembly. Schloman, A.H. (Bendix Corp., Kansas City, MO 
(USA)). Jul 1980. Contract AC04-76DP00613. 34p. NTIS, 
PC A03/MF AO1. 

Several liner assemblies were fabricated with Kevlar 49 and 
epoxy using various wet layup and prepreg processes. A production 
process, using prepreg material, was developed for fabricating the 
liner and a wet layup molding process was used to fabricate the 
Kevlar hat-shaped tunnels. Fabrication of the tunnels using Kevlar 
prepreg with an autoclave curving process was evaluated. 


3606 Other Materials 


3941 (BDX—613-2512) Supplement to report on boron 


disposition from fused salts. Final report. Smith, M.L. 
(Bendix Corp., Kansas City, MO (USA)). Oct 1980. Con- 
tract AC04-76DP00613. 73p. NTIS, PC A04/MF AOI. 

The goal of this project was to develop a process to fabri- 
cate pure, dense, coherent boron coatings 1 mm thick on graphite 
or copper substrates. Electrodeposition from molten fluoride salts 
was the technique chosen for development. The investigation was 
begun by making a thorough search of the relevant literature and 
consulting with workers active in the field or related fields. As a 
result of this search, the technique selected from the literature was 
a process whereby boron is electrodeposited from a molten equimo- 
lal mixture of potassium and lithium fluorides containing dissolved 
boron trifluoride gas. Initial tests at Bendix consisted of a material 
evaluation study of 0.02-mm-thick, boron-coated copper specimens. 
The properties of the boron deposit determined from this material 
evaluation study were such that an apparatus was designed, con- 
structed, and tested at Bendix Kansas City. 


3942 (BNL—28326) Use of concrete polymer materials 
in the transportation industry. Fontana, J.J.; Bartholomew, J. 
(Brookhaven National Lab., Upton, NY (USA); Federal 
Highway Administration, Washington, DC (USA). Office of 
Development). 1980. Contract AC02-76CH00016. 36p. 
(CONF-800969—2). NTIS, PC A03/MF AOI. 

From American Concrete Institute fall convention; San 


Juan, Puerto Rico (24 Sep 1989). 
Under contract to the FHWA, Brookhaven National Labo- 


ratory has developed a polymer concrete patching material that 
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combines the premix characteristics of PCC with strength and du- 
rability properties that are higher than PCC. PC overlays have 
been shown to be highly impermeable to water and chlorides. Lay- 
down techniques have been developed to allow bridge maintenance 
crews to place the overlays with little or no problems. Today sev- 
eral manufacturers are marketing PC materials, and their accept- 
ance is becoming widespread. 


3943 (CONF-801111—17) Laser annealing of ion im- 
planted silicon. White, C.W.; Appleton, B.R.; Wilson, S.R. 
(Oak Ridge National Lab., TN (USA); Motorola, Inc., 
Phoenix, AZ (USA)). 1980. Contract W-7405-ENG-26. 1 Ip. 
NTIS, PC A02/MF AOl1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Pulsed laser annealing of ion implanted silicon leads to the 
formation of supersaturated alloys by nonequilibrium crystal 
growth processes at the interface occurring during liquid phase epi- 
taxial regrowth. The interfacial distribution coefficients from the 
melt (k’) and the maximum substitutional solubilities (C/sub s//sup 
max/) are far greater than equilibrium values. Both K’ and C/sub 
s//sup max/ are functions of growth velocity. Mechanisms limiting 
substitutional solubilities are discussed. 5 figures, 2 tables. 


3944 Critical behavior at the incommensurate structural 
phase transition in K2SeQ,. Majkrzak, C.F.; Axe, J..).; 
Bruce, A.D. (Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Rev., B: Condens. Matter; 22: No. 
11, 5278-5283(1 Dec 1980). 

K2SeO, has a second-order incommensurate structural phase 
transformation with a two-component order parameter of continu- 
ous symmetry. Its critical behavior should therefore be that of a 
d=3 XY model. We have measured the critical exponents associat- 
ed with the growth of primary and secondary diffraction satellites 
and find them to be 28=0.75( +- 0.05) and 2beta-tilde=1.57( +- 
0.07), respectively. These values are in reasonable agreement with 
the theoretical estimates 28=0.70( +- 0.04) and 2beta-tilde= 1.69( 
+- 0.09) obtained by series expansions. The theoretical value of 
2beta-tilde is appreciably different from the naive Landau predic- 
tion 2beta-tilde=4£, and is given by 2beta-tilde=2(2-a-phi) where 
phi is a crossover exponent associated with a uniaxial perturbation. 


3945 Shock-wave structure via nonequilibrium molecular 
dynamics and Navier-Stokes continuum mechanics. Holian, 
B.L.; Hoover, W.G.; Moran, B.; Straub, G.K. (Los Alamos 
Scientific National Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev., A; 22: No. 6, 2798-2808(Dec 1980). 

A strong steady dense-fluid shock wave is simulated with 
4800-atom nonequilibrium molecular dynamics. The resulting densi- 
ty, stress, energy, and temperature profiles are compared with cor- 
responding macroscopic profiles we derive from Navier-Stokes 
continuum mechanics. The differences found are relatively small. 


3946 Orientational and electronic contributions to the 
third-order susceptibilities of cryogenic liquids. Kildal, H.; 
Brueck, S.R.J. (Lincoln Laboratory, Massachusetts Institute 
of Technology, Lexington, Massachusetts 02173). J. Chem. 
Phys.; 73: No. 10, 4951-4958(15 Nov 1980). 

Alternating current Kerr effect and third-harmonic genera- 
tion (THG) are reported for the cryogenic liquids CO, O2, Ne, and 
Ar pumped by CO: TEA laser radiation. The THG experiments 
measure the hyperpolarizability, while the Kerr effect meas- 
urements probe the total nonresonant third-order susceptibility chi/ 
sup(*), arising from both molecular orientation and electronic 
hyperpolarizability. The THG process in liquid CO is dominated by 
a vibrational two-photon resonant contribution for the CO. R(6) 
pump line at 9.35 ym. By studying the interference between the 
resonant and nonresonant contributions in liquid CO—O, mixtures 
the hyperpolarizability of liquid O2 has been determined relative to 
the two-photon resonant chi/sup(*) of liquid CO. These meas- 
urements give the first experimental confirmation for liquid media 
that the two-photon resonance contribution to polarized scattering 
consists of both narrow and broad linewidth components associated 
with, respectively, the isotropic and anisotropic Raman polarizabili- 
ties. 
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3947 Theoretical equations of state for molecular fluids: 
nitrogen, oxygen, and carbon monoxide. Kerley, G.I.; Abdal- 
lah, J. Jr. (Theoretical Division, Los Alamos Scientific Lab- 
oratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 
73: No. 10, 5337-5350(15 Nov 1980). 

Equations of state for nitrogen, oxygen, and carbon monox- 
ide are derived and compared to experimental data. It is shown 
how to separate vibrational and rotational degrees of freedom from 
translational motion in computing statistical averages. Translational 
contributions can be computed by treating the molecules as spheri- 
cal particles moving in a potential field which is averaged over the 
internal degrees of freedom. Agreement with experimental data is 
good. 


3948 Surface flaw detection in structural ceramics by 
scanning photoacoustic spectroscopy. Khandelwal, P.K.; 
Heitman, P.W.; Silversmith, A.J.; Wakefield, T.D. (Detroit 
Diesel Allison Division, General Motors Corporation, In- 
dianapolis, Indiana 46206). DEN-3-17. Appl. Phys. Lett.; 37: 
No. 9, 779-781(1 Nov 1980). 

Laser-scanned photoacoustic spectroscopy has been used to 
detect tightly closed surface flaws in three types of silicon-base 
structural ceramic materials. The amplitude of the photoacoustic 
signal was found to be greater for silicon nitride materials. The re- 
peatability of detecting and locating flaws was excellent both in 
terms of the amplitude of the photoacoustic signal and signal-to- 
noise ratio. 


3949 Channeling study of Sb trapping in Fe-Ti-C-Sb 
alloys. Knapp, J.A.; Follstaedt, D.M. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). DE-AC04-76- 
DP00789. Appl. Phys. Lett.; 37: No. 9, 810-812(1 Nov 1980). 

The trapping site for Sb in an Fe crystal containing TiC pre- 
cipitates has been determined using channeling techniques in ion 
backscattering and ion-induced characteristic x-ray analyses of ion- 
implanted alloys. From the orientation of the TiC particles relative 
to the Fe host lattice, we show that >60% of the trapped Sb atoms 
occupy Fe sites at the Fe-TiC interface, rather than Ti sites within 
the TiC particles. 


3950 EXAFS study of dehydrated cobalt exchanged A 
zeolite. Morrison, T.I.; Iton, L.E.; Shenoy, G.K.; Stucky, 
G.D.; Suib, S.L.; Reis, A.H. Jr. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). W-31- 
— J. Chem. Phys.; 73: No. 9, 4705-4706(1 Nov 

The authors study the structure of the transition metal ex- 
changed zeolites by the Extended X-ray Absorption Fine Structure 
of the exchanged metal ion. (AIP) 


3951 Temperature variation of the refractive indices of 
yttrium lithium fluoride. Barnes, N.P.; Gettemy, D.J. (Uni- 
versity of California, Los Alamos Scientific Laboratory, 
P.O. Box 1663, Los Alamos, New Mexico 87545). J. Opt. 
Soc. Am.; 70: No. 10, 1244-1247(Oct 1980). 

The temperature variations of the refractive indices of 
LiYF,, YLF, have been measured in the visible region of the spec- 
trum. The temperature variation at 0.546 um are -0.67 x 107*/°C 
and -2.30 x 10°®/°C for the ordinary and extraordinary refractive 
indices, respectively. A Sellmeier equation was fit to more exten- 
sive room-temperature refractive-index data measured elsewhere. 
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REFER ALSO TO CITATION(S) 3335, 3337, 3500, 3500, 3500, 3501, 3501, 
3501, 3995, 3998, 3999, 4189, 4189, 4247 


3952 (BNL—28573) Application of nuclear microlocali- 
zation techniques to biomedical problems. Kraner, H.W.; 
Jones, K.W. (Brookhaven National Lab., Upton, NY 
(USA)). Oct 1980. Contract AC02-76CH00016. 6p. (CONF- 
801111—22). NTIS, PC A02/MF AO1. 
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From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Ion beams at the Brookhaven 3.5 MV Research Van de 
Graaff accelerator have been used for elemental analysis and distri- 
bution in biomedical samples. Results from several collaborations 
are presented. Both collimated and uncollimated charged particle 
beams are used for elemental analysis by measurement of character- 
istic x-rays (PIXE). A collimated proton beam, using a pinhole col- 
limator (~ 20 wm) has been used as a particle microprobe in the 
laboratory ambient. Thick, essentially unprepared, samples can be 
measured with general elemental sensitivities of < 10 ppM. The 
spatial resolution and elemental sensitivity have proven adequate 
for many samples of tissue secthons and cell clusters. Specimen 
damage by charged particle beams is discussed and results of cell 
irradiations by triton beams are presented. Deuterium localization 
has been carried out in cell uptake studies using the 7H(*H,n)*He 
reaction initiated by the triton beam at the accelerator. Alpha parti- 
cles from the reaction register the deuterium distribution in a plastic 
track detector. This technique suggests that °H may be replaced by 
the stable isotope *H in tracer studies. Studies have included the 
detection of nonexchangeable *H in oocytes and the uptake of deu- 
terated thymidine in blood cells. 


3953 (LBL—11371) Using joined minicomputer-micro- 
computer systems for intricate sample and data manipula- 
tions. Meng, J.D. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 
11p. (CONF-8009117—1). NTIS, PC A02/MF AO1. 

From International symposium on mini and micro comput- 
ers; Montreal, Canada (9 Sep 1980). 

We have produced, over the past three years, three automat- 
ed x-ray fluorescence based elemental analysis systems, that com- 
bine a minicomputer and a microcomputer to perform intricate 
sample and data manipulations. The mini-micro combination facili- 
tates the reuse of sizable sections of hardware and programs for dif- 
ferent x-ray analysis projects. Each of our systems has been a step 
closer to an optimum general solution. The combination reaps eco- 
nomic benefits throughout development, fabrication and mainte- 
nance, an important consideration for designers of custom-built, 
one-of-a-kind data analysis systems such as these. 


3954 Radioelement analysis: progress and problems. 
Lyon, W.S. (ed.). Contract W-7405-ENG-26. Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1980). 434p. 
(CONF-791049—). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Forty-eight papers were presented at sessions on: radioche- 
mical separations and measurements; radiochemical determinations 
and measurements; gamma spectrometry and activation analysis; en- 
vironmental analysis; on-line monitoring and facilities; mass spec- 
trometry; and quality assurance and standards. Individual papers 
are indexed. 


3955 (UCRL—7873(Pt.6)) Some analytical methods for 
explosives and other organic materials. Selig, W. (comp.). 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 16 Jun 1980. Contract W-7405-ENG-48. 119p. NTIS, 
PC A06/MF AOI1. 

This report presents a collection of methods suitable for ana- 
lyzing explosives and some other organic materials. The techniques 
described include various forms of photometry and chromato- 
graphy, NMR, extraction, and aqueous and nonaqueous titration. 


3956 Gaseous trace impurity analyzer and method . Ed- 
wards, D.; Schneider, W. (to Department of Energy). US 
Patent 4,214,473. 29 Jul 1980. Filed date 18 Dec 1978. vp. 

Apparatus for analyzing a cryogenic gas for trace impurities 
comprises a metal vessel having a small branch portion which can 
be chilled to a low temperature while said vessel heated uniformly 
to an elevated temperature by heating means, means for evacuating 
said vessel, means for introducing a sample of said gas into said 
vessel, means for chilling and then gradually warming said branch 
portion, a pressure gauge for measuring the presence in said vessel, 
and a temperature gauge for measuring the temperature of said 
branch portion during the gradual warming thereof. 





527 / ERA VOL. 6, NO. 3 


3957 Optimization of ZnS alpha counting sensitivity. 
Bouldin, D.P. (IBM General Technology Division, Essex 
Junction, VT). pp 31-38 of Radioelement analysis: progress 
and problems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Alpha particles emitted from contaminants in materials asso- 
ciated with semiconductor memories can cause random errors in 
these devices. In some cases, the reliability requirements and sensi- 
tivity are both so high that extremely low-level alpha fluxes (<0.01 
a/cm?-h) are of concern. Therefore, a program has been undertak- 
en to optimize the alpha flux sensitivity attainable by ZnS scintilla- 
tion counting. The nature of the measurements constrains the time, 
area, and efficiency variables. Thus, the background rate becomes 
the main point of attack. Studies are discussed relevant to selection 
of background defining samples, time dependencies of background 
counts, background-efficiency trade-offs as a function of lower dis- 
criminator setting, and identification of the origin of the back- 
ground. The ultimate result is that detection limits substantially less 
than 0.01 a/cm?-h have been attained for typical samples and for 
counting times of about one week. 


3958 Improved ion exchange procedure for the separa- 
tion of barium from radium. Gleason, G. (Oak Ridge Associ- 
ated Univ., TN). pp 47-50 of Radioelement analysis: prog- 
ress and problems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Cyclohexylenediaminetetraacetic acid, DCYTA, has been 
found to be superior to EDTA for the separation of barium from 
radium by cation exchange chromatography. Complete separation 
of high concentrations of barium can be rapidly accomplished on a 
small column of Dowex-50 by elution with a 0.05 molar solution of 
DCYTA buffered to pH 8.5. 


3959 Galvanic deposition of 7’°Po at a rotating nickel 


disk electrode. Dillard, J.W.; Hobbs, B.B. (Tennessee Valley 
Authority, Muscle Shoals, AL). pp 51-56 of Radioelement 
analysis: progress and problems. Lyon, W.S. (ed.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

With increasing environmental concerns over the mining and 
milling of uranium for nuclear power production, the radiochemical 
determination of *!°Po and ?!°Pb in environmental samples is as- 
suming greater importance. The procedures for both ?!°Po and 
210Pbh determinations usually employ the galvanic deposition of 
210Pb into the deposition solution. After an appropriate sample 
preparation, currently accepted plating procedures call for the dep- 
osition solution to be 0.5 N in HCl! with 2 ml of 40% citric acid 
and 1 g of hydroxylamine hydrochloride added. This prevents ions 
such as Fe** from interfering in the deposition. The nickel elec- 
trode is either suspended in the deposition solution on a glass hook 
or secured in the bottom of a deposition cell with a removable 
screw cap. Plating is then carried out for one, two, or more hours 
at between 50 and 80°C. In this study no attempt has been made to 
change the chemical composition of the deposition solution, only 
the plating hydrodynamics were modified. This paper presents a 
new plating technique using a rotating nickel disk electrode which 
achieves uniformly thin plates at ambient deposition temperatures in 
one hour or less, depending on the sample activity. 


3960 Radiometric determination of plutonium in caustic 
scrubber solutions. Freeman, B.P.; Weiss, J.R.; Mason, R.A. 
Jr. (New Brunswick Lab., Argonne, IL). pp 73-78 of Ra- 
dioelement analysis: progress and problems. Lyon, W.S. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

The New Brunswick Laboratory incorporates a caustic 
scrubber exhaust system to absorb and neutralize acid fumes from 
plutonium gloved box operations. The sodium salt solution resulting 
from this acid neutralization reaction is retained in a holding tank 
along with traces of entrained plutonium. Safety guidelines require 
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that a reliable determination of plutonium in this solution be made 
periodically. Simple alpha radiocounting procedures cannot be ap- 
plied to these solutions since the sample cannot be deposited on a 
planchet in a relatively solids-free condition to avoid self-absorption 
of alpha particles. Other techniques involving separations, such as 
precipitation and solvent extraction, are time-consuming and not 
quantitative mainly because of the high salt content in the sample. 
To minimize these problems, a procedure consisting of an ion ex- 
change separation followed by direct alpha counting of the purified 
plutonium was adapted for use. This method is relatively accurate 
and precise, and requires less than 16 hours to complete five deter- 
minations. 


3961 Analysis of two radioactive nepheline syenite glass 
hemispheres retrieved from the Chalk River Nuclear Labora- 
tories’ waste management site. Chen, J.D. (Whiteshell Nucle- 
ar Research Establishment, Pinawa, Manitoba). pp 111-120 
of Radioelement analysis: progress and problems. Lyon, 
W.S. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Only slight changes occurred to two nepheline syenite glass 
hemispheres containing high-level fission product wastes which 
were buried for twenty years in fine sand below the water table at 
the Chalk River Nuclear Laboratories. After retrieval and shipment 
to the Whiteshell Nuclear Research Establishment, the hemispheres 
were photographed, weighed and sectioned into samples for analy- 
sis by a variety of techniques. Surface changes due to weathering 
were observed to a depth of one to two nanometres by x-ray pho- 
toelectron spectroscopy. 


3962 Comparison of Ge(Li) well and n-type coaxial de- 
tectors for low energy gamma-ray analysis of environmental 
samples. Sanderson, C.G. (Environmental Measurements 
Lab., New York, NY). pp 127-132 of Radioelement analysis: 
progress and problems. Lyon, W.S. (ed.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Ge(Li) well and large n-type germanium coaxial detectors 
have made possible environmental gamma-ray analysis below 30 
keV. Large surface area n-type detectors are ideally suited for the 
measurement of large low-level samples in Marinelli (reentrant) 
beakers. However, when sample size is limited or simple pre-con- 
centration procedures can be performed, Ge(Li) well detectors are 
preferred. 


3963 Germanium detector efficiency calibration for radi- 
ological monitoring of nuclear plant effluents. Nix, D.W.; 
Scott, N.E. (Sequoyah Nuclear Plant, Daisy, TN). pp 133- 
141 of Radioelement analysis: progress and problems. Lyon, 
W.S. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

brief comparison is given of various efficiency calibration 

methods as they apply to intermediate to small size laboratories. 
The choice of radionuclides for calibration standards, sources of 
errors in the efficiency determination, and fitting functions for effi- 
ciency curves are discussed. Much of the paper reviews previously 
published work; however, original work on fitting functions applied 
to a wide variety of sample geometries using various manufacturer's 
detectors is presented. 


3964 Determination of technetium-99 in mixed fission 
products by neutron activation analysis. Bate, L.C. (Oak 
Ridge National Lab., TN). pp 175-189 of Radioelement 
analysis: progress and problems. Lyon, W.S. (ed.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

A method has been developed for analysis of ®°Tc in fission 
product mixtures. The analysis consists of a chemical separation of 
Tc, neutron irradiation of the isolated **Tc, and gamma-ray spec- 
trometric determination of the induced 'Tc radioactivity. Techne- 
tium-99 is chemically separated from most fission products by a cy- 
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clohexanone extraction from basic carbonate solution. Technetium- 
99 is stripped into water by addition of carbon tetrachloride to the 
cyclohexanone phase. A final step in the separation procedure is ad- 
sorption of Tc on an anion exchange column which provides ad- 
ditional decontamination and places the Tc in a concentrated 
form for neutron activation analysis. Neutron irradiations of the iso- 
lated Tc were made in the pneumatic tube facility at the High 
Flux Isotope Reactor at a flux of 5 x 10'* n/cm?/sec for 11 seconds. 
Induced Tc radioactivity was determined immediately after irra- 
diation using gamma-ray spectrometry to measure the 540 and 591 
keV lines. Sensitivity of the analysis under these conditions is ap- 
proximately 5 ng, and samples of up to about 100 ml volume can be 
easily processed. The method has been successfully applied to reac- 
tor fuel solutions and off-gas traps containing 6.5 x 10~* to 240 pug 
*Tc/ml. 


3965 Multielement proton activation analysis: applica- 
tion to airborne particulate matter. Priest, P.; Devillers, M.; 
Desaedeleer, G. (Univ. Catholique de Louvian, Belgium). 
pp 191-196 of Radioelement analysis: progress and prob- 
ems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Proton activation analysis in the range of 25 to 30 MeV 
proton energies allows the determination of Na, Mg, Ca, Ti, Fe, 
Zn, As, Sr, Sn and Pb in airborne particles collected by 4 to 7 stage 
impactors. Under normal, not limitative irradiation and counting 
conditions, the determination is accurate for samples collected from 
1 to 10 m° of air in rural atmospheres. 


3966 Special problems in the analysis for plutonium and 
neptunium in ground waters. Rees, T.F. (Geological Survey, 
Lakewood, CO). pp 199-205 of Radioelement analysis: prog- 
ress and problems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 


nology; Gatlinburg, TN, USA (9 Oct 1979). 
The wide variety of chemical constituents associated with 


waters found in commercial low-level radioactive waste facilities 
present special problems in the analysis for plutonium and neptun- 
ium. Samples collected from Maxey Flats, Kentucky, provide data 
that illustrate the sometimes subtle problems which affect analytical 
results. These samples contain very high dissolved carbon, repre- 
senting a large variety of organic compounds. Routine organic de- 
struction steps are not always effective and often give results with 
low precision. A procedure is given for neptunium using a ferrous 
sulfamate reduction step. The procedure for plutonium uses a 
perchloric acid organic destruction followed by a permanganate ox- 
idation. 


3967 Determination of actinides in soil. Golchert, 
N.W.; Iwami, F.S.; Sedlet, J. (Argonne National Lab., IL). 
p 215-222 of Radioelement analysis: progress and prob- 
ems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA Oct 1979). 

A method is described for the sequential separation of envi- 
ronmental levels of plutonium, thorium, uranium, and depending on 
conditions, neptunium and americium from up to 100 grams of soil. 
A leach procedure is used to solubilize the nuclides of interest fror. 
soil, bottom sediment, ashed vegetation or food materials, or air- 
filter residues. The leach procedure consists of treatment of these 
materials with combinations of hydrochloric, nitric, and hydro- 
fluoric acids, and results in a final solution which is 8M in nitric 
acid. The separations involve ion exchange and solvent extractions 
followed by electrodeposition. The nuclides present in the electro- 
deposited samples are determined by alpha spectrometry. 


3968 Method for determination of 7°’ Np in low level en- 
vironmental samples. Holm, E.; Nilsson, M. (Univ. of Lund, 
Sweden). pp 231-236 of Radioelement analysis: progress and 
problems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 
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A method for determination of **7Np in environmental sam- 
ples was developed. A radiochemical procedure based on isolation 
of neptunium from other interfering a-particle emitters by precipi- 
tations and ion exchange was employed. The radiochemical yield 
was determined by use of 7**Np and Ge(Li) spectrometry. Biologi- 
cal samples up to 200 g dry weight were processed with a minimal 
detectable activity in the order of 10 fCi at 20° s counting time. 


3969 Mass spectrometric isotope metrology of uranium 
on resin beads. Fassett, J.D.; Kelly, W.R.; Machlan, L.A.; 
Moore, L.J. (National Bureau of Standards, Washington, 
DC). pp 357-364 of Radioelement analysis: progress and 
problems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

The potential for making high-precision, high-accuracy iso- 
topic ratio measurements on submicrogram amounts of uranium ab- 
sorbed on anion-exchange resin beads has been investigated utilizing 
a single stage thermal ionization mass spectrometer with pulse 
counting detection. The errors inherent in this measurement process 
have been evaluated. These errors include isobaric interferences, 
contamination, ion scattering and baseline correction, mass discrimi- 
nation, and isotopic fractionation. A mass spectrometric procedure 
for loading and analyzing beads has been developed. A single bead 
is loaded onto a rhenium V-filament wetted with cyclohexanone. 
At 1660°C a stable U* signal of greater than 100,000 counts per 
second is produced from a nanomole of uranium. Analyses of the 
NBS SRM’s U-100 to U-900 indicate that the mass spectrometric 
errors can be minimized and fractionation pattern reproduced such 
that the °5U/?5*U ratio can be measured to 0.1 percent (95% con- 
fidence limit). For minor isotopes the precision is counting statistics 
limited. 


3970 Treatment and reporting of uncertainties for envi- 
ronmental radiation measurements. Colle, R. (National 
Bureau of Standards, Washington, DC). pp 387-394 of Ra- 
dioelement analysis: progress and problems. Lyon, W.S. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
(1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Recommendations for a practical and uniform method for 
treating and reporting uncertainties in environmental radiation 
measurements data are presented. The method requires that each 
reported measurement result include the value, a total propagated 
random uncertainty expressed as the standard deviation, and a com- 
bined overall uncertainty. The uncertainty assessment should be 
based on as nearly a complete assessment as possible and should in- 
clude every conceivable or likely source of inaccuracy in the result. 
Guidelines are given for estimating random and systematic uncer- 
tainty components, and for propagating and combining them to 
form an overall uncertainty. 


3971 Quality assurance for radionuclide measurements 
at environmental levels. Fisenne, I.M.; Welford, G.A. (Envi- 
ronmental Measurements Lab., New York, NY). pp 395-402 
of Radioelement analysis: progress and problems. Lyon, 
W.S. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

The Environmental Measurements Laboratory administers 
and participates in two quality control programs. The first is the 
intralaboratory program for evaluation of staff and Environmental 
Measurement Laboratory's contractor results obtained for environ- 
mental samples. The second Quality Assurance Program is operated 
for the US Department of Energy (DOE), Division of Operational 
and Environmental Safety. The Quality Assurance Program is an 
interlaboratory program designed for major DOE contractors re- 
porting environmental radionuclide data. The problems associated 
with the data evaluation process under both programs are contrast- 
ed. 
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3972 Validation of analytical laboratory data for the 
characterization of Hanford defense high-level chemical 
wastes. Miller, A.G. (Rockwell Hanford Operations, Rich- 
land, WA). pp 403-409 of Radioelement analysis: progress 
and problems. Lyon, W.S. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

4.n application of a proposed comprehensive data validation 
program within Rockwell Hanford Operations is being developed 
for the characterization of stored, nuclear defense wastes. It will 
encompass sample preparation, sample analysis, and automation. 
The benefits expected from this validation activity are improved re- 
sults in terms of precision and accuracy, information on significant 
deviations in analytical method and/or analyst performance in near 
real time, identification of needed improvements in analytical meth- 
odology, information on long-term precision and accuracy of ana- 
lytical determinations, and the several automation benefits. 


3973 Synthetic salt cake standards for analytical labora- 
tory quality control. Schilling, A.E.; Miller, A.G. (Rockwell 
Hanford Operations, Richland, WA). pp 411-418 of Radioe- 
lement analysis: progress and problems. Lyon, W.S. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

The validation of analytical results in the characterization of 
Hanford Nuclear Defense Waste requires the preparation of syn- 
thetic waste for standard reference materials. Two independent syn- 
thetic salt cake standards have been prepared to monitor laboratory 
quality control for the chemical characterization of high-level salt 
cake and sludge waste in support of Rockwell Hanford Operations’ 
High-Level Waste Management Program. Each synthetic salt cake 
standard contains 15 characterized chemical species and was sub- 
jected to an extensive verification/characterization program in two 
phases. Phase I consisted of an initial verification of each analyte in 
salt cake form in order to determine the current analytical capabili- 
ty for chemical analysis. Phase II consisted of a final characteriza- 
tion of those chemical species in solution form where conflicting 
verification data were observed. The 95 percent confidence interval 
on the mean for the following analytes within each standard is pro- 
vided: sodium, nitrate, nitrite, phosphate, carbonate, sulfate, hy- 
droxide, chromate, chloride, fluoride, aluminum, plutonium-239/ 
240, strontium-90, cesium-137, and water. 


3974 New techniques for the determination of trace ele- 
ment compounds and aromatic carcinogens in lignite and lig- 
nite-derived products. Zingaro, R.A.; Watson, R.L.; Warner, 
I.M.; Stockton, R.A.; Mohan, M.; Ehrhardt, K.C.; Clark, 
P.J.; Irgolic, K.J. (Texas A and M Univ., College Station). 
pp 5.1-5.11 of Lignite. Mathewson, C.C. (ed.). College Sta- 
tion, TX; Texas A and M University (1980). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

Investigations aimed at the development of reliable, accurate, 
and senstive techniques for the determination of trace elements and 
trace elements compounds in Texas lignite and lignite-derived prod- 
ucts are summarized. X-ray fluorescence spectroscopy has been 
adapted and automated for the multielement, simultaneous determi- 
nation of trace elements in powdered lignite samples. A ten-foot 
lignite core has been analyzed for trace elements as a function of 
depth. Interesting systematic differences in the elemental profiles 
have been found. A graphite furnace atomic absorption (GFAA) 
spectrometer was adapted to serve as an element-specific detector 
for high pressure liquid chromatography (HPCL) providing instru- 
mental capabilities for the identification and determination of trace 
element compounds. Various arsenic compounds were successfully 
separated and identified by this method. An ion chromatography 
will also be interfaced with the GFAA spectrometer. An inductive- 
ly coupled argon plasma emission spectrometer, capable of simulta- 
neously determining 48 elements, which will be placed into oper- 
ation during fall 1980, will be used as a multielement-specific detec- 
tor for HPLC and ion chromatography. Preliminary investigations 
have shown that arsenic (1.0 - 5.5 ppm), selenium (3.0 - 22.9 ppm) 
and uranium (20 - 7800 ppm) are probably associated with organic 
materials in Texas l.gnites. A rapid scanning fluoresence spectrom- 
eter has been used as a detector for carcinogenic aromatic com- 
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pounds, which were separated by HPLC. The resolution has been 
improved and the analysis time tremendously shortened. 
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3975 (AD-A—082306) A resonance Raman/iodine 
Moessbauer investigation of the starch-iodine structure: aque- 
ous solution and iodine vapor preparations. Interim report. 
Teitelbaum, R.C.; Ruby, S.L.; Marks, T.J. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Chemistry). 5 Mar 
poy Contract N00014-77-C-0231. 47p. NTIS, PC A03/MF 
AOl. 

The structure of the blue-black iodine complex of amylose 
(the linear, helical component of starch) prepared either from 
iodine and iodide in aqueous solution or from crystalline amylose 
and iodine vapor, has been studied by resonance Raman and iodine- 
129 Moessbauer spectroscopy. In both cases it is concluded that the 
identity of the major chromophore is essentially the same: the pen- 
taiodide (I(5-1)) anion. For the material prepared from iodine 
vapor, the iodide required for (I(5-1)) formation is produced by hy- 
drolysis or alcoholysis of iodine. The other product of this reaction, 
a hypoiodite, has been assigned in the iodine Moessbauer spectrum. 


3976 (COO—1713-90) Tetramethyl-1-silacycloprop-2- 
ene: its characterization and reactions. Cornett, B.J. (Wash- 
ington Univ., St. Louis, MO (USA). Dept. of Chemistry). 
May 1980. Contract AS02-76ER01713. 233p. NTIS, PC 
All1/MF AOl. 

The object of this research is to fully characterize and study 
some of the reactions of tetramethyl-1-silacycloprop-2-ene. The 
final characterization of this compound was accomplished by ob- 
taining both Si29 and 13C nuclear magnetic resonance spectra. The 
reactions studied included those with fluorenone, acetone, styrene, 
phenylacetylene, acetonitrile, t-butylcyanide, methyl isocyanate, 
phenyl azide, and azobenzene. Product analyses suggest that aside 
from addition reactions tetramethylsilacyclopropene can react 
either via a radical chain polymerization or an anionic chain poly- 
merization mechanism with the latter being the more prevalent. 
Other reactions studied included the photolysis of 
tetramethylsilacyclopropene and its reactions in the presence of 
Pd(PPhs)2Cle. An appendix includes a study of trimethylsilyl radi- 
cal disproportionation in the liquid phase to a sila olefin. Trimethyl- 
silyl radicals in solution undergo disproportionation as well as re- 
combination in a 1:5 ratio. The sila olefin formed by disproportion- 
ation was trapped by alcohols. 


3977 (LBL—11448) Tabulation of thermodynamic data 
for chemical reactions involving 58 elements common to ra- 
dioactive waste package systems. Benson, L.V.; Teague, L.S. 
(California Univ., Berkeley (USA). Lawrence rkeley 
Lab.). Aug 1980. Contract W-7405-ENG-48. 98p. NTIS, PC 
A05/MF AOl. 

The rate of release and migration of radionuclides from a nu- 
clear waste repository to the biosphere is dependent on chemical 
interactions between groundwater, the geologic host rock, and the 
radioactive waste package. For the purpose of this report, the 
waste package includes the wasteform, canister, overpack, and re- 
pository backfill. Chemical processes of interest include sorption 
(ion exchange), dissolution, complexation, and precipitation. Ther- 
mochemical data for complexation and precipitation calculations for 
58 elements common to the radioactive waste package are present- 
ed. Standard free energies of formation of free ions, complexes, and 
solids are listed. Common logarithms of equilibrium constants (log 
K's) for speciation and precipitation reactions are listed. Unless 
noted otherwise, all data are for 298.15°K and one atmosphere. 


3978 (LBL—11494) Kinetic and synthetic studies on 
boron-nitrogen hydrides. Briggs, T.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1980. Con- 
tract W-7405-ENG-48. 47p. NTIS, PC A03/MF AOl. 

Thesis. 

The acid-catalyzed ammonolysis of hydroborate ion has been 
studied in warm liquid ammonia solution, in the ammonium ion 
concentration range 0.001 to 0.8 M. The reaction of BH,~ with 
NH,* to yield NH3BHs was found to be first order in both ions. 
The second order rate constant in a solution of ionic strength 0.2 at 
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30° is 1.94 x 10°*M™' sec™*. Varying the ionic strength at 30° gave 
rate constants that followed the Bronsted-Bjerrum relationship 
below an ionic strength of 0.9. The rate was studied in the range 25 
to 45°, and the activation energy was determined to be 38.5 kcal/ 
mol. The preparation of NH3BHs by the above reaction in warm, 
dilute liquid ammonia solution (in a pressure vessel) was found to 
yield a very pure product. Pure NHsBHs was also prepared by a 
new synthesis in which ammonium sulfamate reacts with sodium 
hydroborate in a concentrated ammonia solution at room pressure. 
A new compound, diaminoborane, HB(NH2), was discovered in 
the products from the pyrolysis of HNsBHs in an atmosphere of 
ammonia. This molecule was characterized by chemical analysis, 
mass spectra, boron-11 nmr, infrared spectra, and microwave spec- 
tra. In liquid ammonia solutions of ammonium iodide (0.1 to 1.0 M 
NH,*) diaminoborane reacts to produce two new species in labile 
equilibrium. Boron-11 nmr data allow identification of one of these 
species as the triamminehydroboron ion, HB(NHs)s**, and suggest 
that the other is diaminoborane ammine, HB(NH2)NHs. 


3979 (LBL—11662) Zeolite catalysis: technology. Hein- 
emann, H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 26p. 
(CONF-800779—1). NTIS, PC A03/MF AOl1. 

From 1. Berkeley catalysis and surface science conference; 
Berkeley, CA, USA (16 Jul 1980). 

Zeolites have been used as catalysts in industry since the 
early nineteen sixties. The great majority of commercial applica- 
tions employ one of three zeolite types: zeolite Y; Mordenite; ZSM- 
5. By far the largest use of zeolites is in catalytic cracking, and to a 
lesser extent in hydrocracking. This paper reviews the rapid devel- 
opment of zeolite catalysis and its application in industries such as: 
the production of gasoline by catalytic cracking of petroleum; iso- 
merization of Cs and Cg, paraffin hydrocarbons; alkylation of aro- 
matics with olefins; xylene isomerization; and conversion of metha- 
nol to gasoline. 


3980 (Y/DK—259) Thermogravimetric determination of 
vapor pressure of diffusion pump oils by Knudsen effusion 
cell technique. Steckel, L.M. (Oak Ridge Y-12 Plant, TN 
(USA)). 31 Oct 1980. Contract W-7405-ENG-26. 18p. 
NTIS, PC A02/MF AOl1. 

A procedure has been developed for the determination of 
vapor pressure of diffusion pump oils using a Knudsen effusion cell 
in conjunction with a vacuum balance. The extrapolated vapor 
pressure of the diffusion pump oils evaluated ranged from 4 x 107° 
to 2 x 10°® torr at 20°C. 


3981 Shock compression data for liquids. II. Condensed 
hydrogen and deuterium. Dick, R.D.; Kerley, G.I. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 73: No. 10, 5264-5271(15 Nov 1980). 

Dynamic high pressure equation-of-state data are reported 
for liquid hydrogen and deuterium. Standard high explosive tech- 
niques were used to obtain the data from single and double shock 
compression. The shock velocity—particle velocity data on the 
principal Hugoniot curves are best fit by a quadratic expression in 
particle velocity. Intercepts of these expressions with the shock ve- 
locity axes agree very well with the measured sound speed. Over 
the pressure range studied, neither liquid exhibited a transition for 
the principal Hugoniot curves and no abnormal behavior was ob- 
served from the double-shock data. Theoretical Hugoniot curves 
for these liquids were computed using an equation of state from the 
Sesame library. The calculations agree with the measurements to 
within experimental error. 


3982 Activity coefficient of aqueous NaHCOs,. Pitzer, 
K.S.; Peiper, J.C. (Univ. of California, Berkeley). Contract 
W-7405-ENG-48. J. Phys. Chem.; 84: No. 19, 2396-2398(18 
Sep 1980). 

The determination of the activity coefficient and related 
properties of sodium bicarbonate presents special problems because 
of the appreciable vapor pressure of CO. above such solutions. 
With the development of reliable equations for the thermodynamic 
properties of mixed electrolytes, it is possible to determine the pa- 
rameters for NaHCO; from cell measurements or NaCl-NaHCO; 
mixtures. Literature data are analyzed to illustrate the method and 
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provide interim values, but it is noted that further measurements 
over a wider range of concentrations would yield more definitive 
results. An estimate is also given for the activity coefficient of 
KHCOs. | table. 
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3983 (DOE/DP/70106—T1) Exploratory research, 
Tasks A, B, C, and D. Final report, August 17-December 31, 
1977. Simon, R.L.; Coon, C.L.; Cowperthwaite, M.; Sin- 
cich, E. (SRI International, Menlo Park, CA (USA)). 17 
Feb 1978. Contract AT03-76DP70106. 23p. NTIS, PC A02/ 
MF AOl. 

SRI International has conducted research on the upgrading 
of computerized thermo-hydro code calculations and the synthesis 
of energetic materials. This project comprised four tasks, as fol- 
lows: Task A included: (1) formulating routines for inverting the P 
= P(T,V) and V = V(T,P) equations of state when isotherms ex- 
hibit a van der Waals’ loop; (2) incorporating these routines into the 
TIGER code so V and T can be used as independent variables in 
computing thermodynamic functions of liquids exhibiting a van der 
Waals’ loop; (3) using these routines to incorporate into TIGER the 
prototype equation of state for liquids formulated at LLL by Dr. 
E.L. Lee; and (4) modifying TIGER routines to perform thermody- 
namic calculations when the concentrations of the gaseous species 
become zero. In Task B, a homopolymer of fluorodinitroethy] vinyl 
ether was obtained as a white, cotton-like material by bulk cationic 
polymerization. Work was begun on solution polymerization of 
fluorodinitroethyl vinyl ether. During Task C, studies were con- 
ducted on the synthesis of energetic compounds, especially hexani- 
trobenzene (HNB). The following areas were investigated: (1) nitra- 
tion of phloroglucinol trioxime; (2) reaction of nitroaromatics with 
hydroxylamine; (3) oxidation of triaminotrinitrobenzene (TATB) 
with nitric acid; (4) oxidations with trifluoroperacetic acid, (5) oxi- 
dations with ozone; and (6) oxidations with chromic anhydride 
under anhydrous conditions. In Task D, known literature syntheses 
were examined and applied to the synthesis of new polymeric bind- 
ers. An attractive scheme for the synthesis and polymerization of 
2,3-disubstituted oxetanes is reported. 


3984 Photosensitized cis-trans isomerization in aqueous 
solution. pH effect on the efficiency of triplet-triplet energy 
transfer to maleic acid. Gupta, A.; Mukhtar, R.; Seltzer, S. 
(Brookhaven National Lab., Upton, NY). J. Phys. Chem.; 
84: No. 19, 2356-2362(18 Sep 1980). 

Aromatic ketones, made water soluble by the introduction of 
ionic substituents, photosensitize cis reversible transfer isomeriza- 
tion in the maleic-fumaric acid system. The photostationary-state 
cis/trans ratio depends on the triplet energy of the sensitizer and 
the pH of the medium. All sensitizers studied show a pH effect on 
the cis/trans ratio which varies from 2.8 to 1.2 and is independent 
of whether the sensitizer is negatively or positively charged. Paral- 
lel quenching studies show the major part of this stems from a pH 
effect on the relative rates of energy transfer from the sensitizer to 
cis and trans acids. A smaller pH effect, in the opposite direction, is 
found with the relative rates of decay of the triplet to ground-state 
cis and trans isomers. Direct photoisomerization was also found to 
show this same pH effect in the decay of the lowest excited singlet 
to ground-state molecules. A rationalization is presented. 22 refer- 
ences, 4 figures, 3 tables. 


3985 Nature of large aggregates in supercooled aqueous 
solutions of sodium dodecyl sulfate. Franses, E.I. (Purdue 
Univ., West Lafayette, IN); Davis, H.T.; Miller, W.G.; Scri- 
ven, L.E. J. Phys. Chem.; 84: No. 19, 2413-2418(18 Sep 
1980). 

Preparations of 2.0 and 5.5 wt % sodium dodecyl] sulfate 
(SDS) in 3.5 wt % (0.6 M) aqueous NaCl are equilibrium micellar 
solutions above 28°C, the Krafft point of the surfactant at this salin- 
ity. These systems can be supercooled and remain transparent for 
hours and days. At 25°C at equilibrium they are biphasic, a hydrat- 
ed crystal phase and an aqueous salt solution phase containing only 
0.012 wt % SDS. Conductimetry and '*C NMR show that these 





531 / ERA VOL. 6, NO. 3 


transparent supercooled systems are indeed supersaturated solutions 
and not microdispersions of the hydrated crystal. The time lag for 
the onset of nucleation of the crystals depends strongly on stirring 
details and probably on presence of gas-liquid interface. The big 
nonequilibrium aggregates present in the supersaturated systems re- 
semble micelles in conductivity and molecular motion, and are 
likely to be metastable micelles as is presumed by Mazer, Benedek, 
and Carey. 21 references, 6 figures, 1 table. 


3986 Transfer of hydrogen by hydroaromatics. 1. Mech- 
anism of dehydrogenation/hydrogenation in tetralin/iron cata- 
lyst systems. Gangwer, T. (Brookhaven National Lab., 
19800) NY). J. Phys. Chem.; 84: No. 19, 2436-2441(18 Sep 


At 400°C, the gas-phase dehydrogenation of tetralin over 
iron catalysts is found to result in formation of naphthalene via the 
reaction of intermediate 1,2-dihydronaphthalene. The kinetic data 
for these systems were found to follow heterogeneous, first-order 
rate laws. A mechanism is presented which quantitatively describes 
the measured tetralin and naphthalene kinetic behavior and success- 
fully predicts the kinetic data observed for the 1,2-dihydronaphtha- 
lene intermediate. The rate-limiting reactions in these systems are 
proposed as involving dehydrogenation/hydrogenation reactions on 
the surfaces of the catalysts. Based on the data analysis, the rate 
constants for the surface reactions have values in the 10~* to 10-5- 
s~' rauge. The catalytic surface site populations were found to be in 
the range 10"* to 10'* molecules cm~? 2 figures, 4 tables. 


3987 T/sub n/MR’ cocatalysts. Langer, A. (to Exxon 
Research And Engineering Co). US Patent 4,215,014. 29 Jul 
1980. Filed date 18 Jun 1979. vp. 

An improved catalyst composition which comprises a mix- 
ture of: (A) a group IVB to VIII transition metal halide; (B) at least 
one alkyl metal cocatalyst having the formula T/sub n/MR’3- 
(wherein n=1 or 2, T is Rs DCH, D being selected from the group 
consisting of Si, Ge and Sn, M being selected from the group con- 
sisting of Al, Ga and In, R being a methyl or ethyl group and R’ is 
selected from the group consisting of C:-Cs primary alkyl or aral- 
kyl groups including unhindered branched groups, a molar ratio of 
said alkyl metal cocatalyst to said transition metal halide being 
about 0.5:1 to about 50:1; and (C) at least one Lewis base in suffi- 
cient amounts, said Lewis base does not cause excessive cleavage of 
metal-carbon bonds or loss of active sites. 


3988 Catalyst for disproportionation/double-bond iso- 
merization of olefins. Hughes, W.; Reusser, R. (to Phillips 
Petroleum Co). US Patent 4,215,017. 29 Jul 1980. Filed date 
28 Dec 1978. vp. 

An activated calcined homogenous catalyst composition con- 
sists essentially of a support uranium and at least one of tungsten 
and rhenium, wherein said composition contains about 0.1 to 25 
weight percent total uranium, tungsten, and rhenium, each calculat- 
ed as the metal; and a weight ratio of uranium:at least one of tung- 
sten and rhenium of about 2:1 to 1:1. The activated catalyst compo- 
sition is prepared by steps which comprise forming a homogenous 
composite, calcining said homogenous composite in a molecular 
oxygen-containing atmosphere at elevated temperatures, and subse- 
quently activating said calcined homogenous composite under re- 
ducing conditions at elevated temperatures. The catalyst composi- 
tion according to claim 1 is one in which the total of uranium, 
tungsten, and rhenium is about 1 to 15 weight percent. The catalyst 
composition according to claim 2 is one in which the ratio of urani- 
um to at least one of tungsten and rhenium is about 2:1 to 0.5:1. 
The catalyst composition according to claim 3 is one in which the 
support is alumina, silica, silica-alumina, zirconia, titania, thoria, alu- 
minum phosphate, magnisium silicate, zinc aluminate, or mixture. 
The catalyst composition according to claim 4is one in which sup- 
port is silica. 


3989 Steam dealkylation catalyst and a method for its 
activation . Dorawala, T.; Reinhard, R. (to Texaco Inc). US 
Patent 4,215,018. 29 Jul 1980. Filed date 5 Sep 1978. vp. 

The method of activating a supported catalyst containing 
oxides of a group viii metal and of a group | a metal which com- 
prises heating said catalyst at a rate of 10° to 500°F/hr to a tem- 
perature of 650° to 1400°F in a hydrogen atmosphere; maintaining 
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said heated catalyst in a hydrogen atmosphere at 650° to 1400°F for 
2 to 30 hours thereby forming a hydrogen-treated catalyst; and 
maintaining the hydrogen-treated catalyst in a steam-hydrogen at- 
mosphere at 650° to 1400°F for 2 to 20 hours thereby forming a 
steamed hydrogen-treated catalyst. 


4004 Electrochemistry 


3990 Low cost bipolar current collector-separator for 

electrochemical cells . Lawrence, R. (to General Electric 

a US Patent 4,214,969. 29 Jul 1980. Filed date 2 Jan 
. Vp. 

A bipolar current collecting, cell separating element for elec- 
trochemical cells for conducting current from the anode electrode 
of one cell unit to cathode electrode of the adjacent cell unit com- 
prises: (A) a pressure mold aggregate of electrically conductive 
carbon/graphite particles and thermoplastic fluorocarbon polymer 
resin particles in a weight ratio of 2.5:1 to 16:1 whereby said 
molded aggregated has a bulk resistivity which is less than 4x10~* 
ohm/inch, (B) said molded aggregate having a fluid imprevious 
main body, at least one recessed chamber on one side of said main 
body and a plurality of spaced, conductive projections extending 
from the base of said chamber for contacting and permitting cur- 
rent flow between the electrode of adjacent cell unit, and (C) 
means communicating with said recessed chambers to permit intro- 
duction and removal of fluids. 
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3991 (DOE/ER/10592—1) Infrared laser induced or- 
ganic reactions. Technical progress report, October 15, — 
Farneth, W.E. (Minnesota Univ., Minneapolis (USA). 

of Chemistry). 1 Mar 1980. Contract AC02-80ER 105 2. 
33p. NTIS, PC A03/MF AO1. 

As outlined in the original proposal, experiments of two 
types have been pursued. In the first, the competition among acti- 
vation, deactivation, and chemical reactio. rates in laser-activated 
organic vapors were investigated. In the second, potential applica- 
tions of infrared multiphoton activation to studies of organic reac- 
tion dynamics were explored. For the first phase, infrared laser in- 
duced chemistry of vinylcyclopropane irradiated with a CO. TEA 
laser at relatively low pressures has been thoroughly investigated. 
Changes in yield and product distribution as a function of bath gas 
pressure, laser fluence, laser frequency, number of pulses, and laser 
intensity have been systematically studied. Concurrently, model cal- 
culations employing RRKM theory have been undertaken. From 
this combination, conclusions have been drawn about various as- 
pects of the energy distribution among reacting molecules. Also, to 
test the assumption that the internal energy of the activated reac- 
tant is randomly distributed, tracer-induced reactions of bicyclopro- 
pyl-d, and diethylcarbonate have been investigated. The second 
phase, application of multiphoton activation to problems in organic 
reactivity, is less advanced. A substituted oxetane was prepared and 
irradiated with COz laser and its decomposition studied. Infrared 
laser activation of heterogeneous reactions are also being ivestigat- 
ed by examining the reactivity of carbon surfaces during laser irra- 
diation. 


3992 Photodissociation quantum yields for the NO; free 
radical, Magnotta, F.; Johnston, H.S. (Department of Chem- 
istry, University of California and Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, Berke- 
ley California 94720). Geophys. Res. Lett.; 7: No. 10, 769- 
772(Oct 1980). 

The nitrate free radical was photolyzed by a pulsed tunable 
dye laser between 470 and 685 nm, at 296 K, and in the presence of 
10 torr No. The two product channels, NO+O2 and NO2+O, were 
measured by resonance fluorescence of NO or of O. Absolute cali- 
bration of the method was achieved by in situ ultraviolet photolysis 
of NO2, which yields both NO and O. With these data on photo- 
chemical yields, the photolysis coefficients for the two product 
channels at the surface of the earth with an overhead sun over wa- 
velengths 470—700 nm are calculated to be j1(NO+O2)=0.022 +- 
0.007 s~! jo(NO2+O)=0.18 +- 0.06 s~*. 
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3993 Stereoelectronic properties of photosynthetic and 
related systems: V. Ab initio configuration interaction calcu- 
lations on the ground and lower excited singlet and triplet 
states of ethyl chlorophyllide a and ethyl pheophorbide a. 
Petke, J.D. (Univ. of Kansas, Lawrence); Maggiora, G.M.; 
Shipman, L.; Christoffersen, R.E. Photochem. Photobiol.; 30: 
203-223(1979). 

Ab initio configuration interaction wavefunctions and ener- 
gies are reported for the ground state and many low-lying excited 
singlet and triplet states of ethyl pheophorbide a (Et-Pheo a) and 
ethyl chlorophyllide a (Et-Chl a) and are employed in an analysis 
of the electronic absorption spectra of these systems. In both mole- 
cules the visible spectrum is found to consist of transitions to the 
two lowest-lying ‘(2,7*) states, S; and S,. The configurational 
compositions of S; and S2 in both molecules are similar, and are de- 
scribed qualitatively in terms of a four-orbital model. The Soret 
band in both molecules is composed of transitions to no less than 
ten states (S3-Si2 in Et-Chl a and S3-S:, So-Si2, and Si4 in Et-Pheo 
a), which exhibit primarily (7,7*) character. Two additional Soret 
states of Et-Pheo a, Ss and Sis, exhibit primarily (n,7*) character, 
Ss is characterized by excitations from o and non-bonding regions 
of the carbomethoxy chain, while Sis is described by n — 7* exci- 
tations involving the nitrogen atom of ring II. In both molecules 
the lowest two triplet states, T; and Tz, are found to lie lower in 
energy than S;, while Ts and S; are approximately degenerate. The 
configurational compositions of T:-Ts of both molecules are nearly 
identical, and may be described by a four-orbital model. A number 
of higher-lying *(7,2*) states of both molecules (Ts-Tis in Et-Chl a 
and Ts-Ts, Ti:-Tis in Et-Pheo a) are found to have energies similar 
to the singlet Soret states, relative to So. Additional data presented 
include the charge distributions and molecular dipole moments of 
the So, S:, and T; states of both molecules, as well as energies and 
oscillator strengths of computed S/sub n/ reverse arrow S; and T/ 
sub n/ reverse arrow T; transitions. 


4006 Radiation Chemistry 


3994 (DOE/ER/01763—T2) Pulse radiolysis studies of 
fast reactions in molecular systems. Progress report, Novem- 
ber 1979-September 1980. Dorfman, L.M. (Ohio State Univ., 
Columbus (USA)). 1980. Contract AS02-76ERO1763. 12p. 
NTIS, PC A02/MF AOl1. 

The rates of elementary chemical reactions in irradiated so- 
lutions are being studied by observation of reactive intermediates 
using the pulse radiolysis technique. Optical absorption spectra of 
these transient species, which determine the course of the chemis- 
try, are being obtained. The types of reactive species currently of 
interest are organic molecule ions (both cations and anions) and 
radical ions, and transition metal carbonyl radicals in solution. 
Since reaction is initiated by a pulse of high energy electrons, our 
investigations inherently relate to radiation chemical systems. The 
information obtained is, however, also of interest in various areas of 
organic reaction kinetics in which ionic species are known to play a 
central role. The reactivity of the transition metal carbonyl radicals 
is of interest in the area of homogeneous catalysis. Current activi- 
ties involve: spectra and reactivities of transition metal carbonyl 
radicals of the type M(CO),; reactivity of organic ionic species (in- 
cluding carbocations and carbanions) in irradiated solutions. 


4007 Radiochemistry And Nuclear Chemistry 


3995 (ANL—80-90, pp 45-56) Molecular biophysics: de- 
tection and characterization of damage in molecular, cellular, 
and physiological systems. Danyluk, S.S. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains summaries of research on the detection 
and characterization of damage in molecular, cellular, and physio- 
logical systems. Projects under investigation in this section include: 
chemical synthesis of nucleic acid derivatives; structural and con- 
formational properties of biological molecules in solution; crystallo- 
graphic and chemical studies of immunoglobulin structure; instru- 
ment design and development for x-ray and neutron scattering stud- 
ies of biologi>al molecules; and chromobiology and circadian regu- 
lation. (ERB) 


ERA VOL. 6,NO.3/ 532 


3996 (LA-UR—80-2950) Solubility limits of importance 
to leaching. Ogard, A.; Bentley, G.; Bryant, E.; Duffy, C.; 
Grisham, J.; Norris, E.; Orth, C.; Thomas, K. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 16p. (CONF-801124—14). NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

This project developed from the Oklo natural fission reactor 
studies. It had been determined in the Oklo studies that many fis- 
sion products and actinides remained in the reactor site during the 
periods of their radioactive decay following formation in the reac- 
tor zone two billion years ago. An explanation for this retention of 
fission products and actinides uses the extreme insolubility of uran- 
inite (UO2) in very reducing water environments. One can estimate 
from available thermodynamic data that the concentration of urani- 
um in equilibrium with uraninite in pH 7 water that is free of dis- 
solved oxygen is ~ 7 x 10°* ppM. This low value suggested that 
the reducing conditions that can occur in deep geologic burial 
would result in a very slow leaching of spent fuel elements in con- 
tact with water since spent fuel elements are largely sintered UO>. 
Studies on the leaching of spent fuel elements were conducted to 
verify this phenomenon. Results of the studies show that the solubi- 
lities of some radionuclides, especially rare earths and actinides, 
may be an important and controlling factor in leaching of waste 
forms. These solubilities should be measured accurately as a func- 
tion of pH and not as a part of a multicomponent system. Although 
the amount of data is small it is interesting to postulate that a nega- 
tive temperature coefficient of solubility is being exhibited by the 
actinides and rare earths. Individual solubilities should be measured 
as a function of temperature to determine if a kinetic effect is being 
observed in the data. A negative temperature coefficient of solubil- 
ity for actinides and rare earths in water would have important 
consequences for nuclear reactor safety and for the management of 
nuclear wastes. 


3997 Ab initio calculation of transition state normal 
mode properties and rate constants for the H(T)+CH,(CD,) 
abstraction and exchange reactions. Schatz, G.C.; Walch, 
S.P.; Wagner, A.F. (Theoretical Chemistry Group, Chemis- 
try Division, Argonne National Laboratory, Argonne, IIli- 
nois 60439). W-31-109-ENG-38. J. Chem. Phys.; 73: No. 9, 
4536-4547(1 Nov 1980). 

We present ab initio (GVB—POL—CI) calculations for 
enough of the region about the abstraction and exchange saddle 
points for H(T)+CH,(CD,) to perform a full normal mode analysis 
of the transition states. The resulting normal mode frequencies are 
compared to four other published surfaces: an ab initio UHF—SCF 
calculation by Carsky and Zahradnik, a semiempirical surface by 
Raff, and two semiempirical surfaces by Kurylo, Hollinden, and 
Timmons. Significant quantitative and qualitative differences exist 
between the POL—CI results and those of the other surfaces. Tran- 
sition state theory rate constants and vibrationally adiabatic reac- 
tion threshold energies were computed for all surfaces and com- 
pared to available experimental values. For abstraction, the POL— 
CI rates are in good agreement with experimental rates and in 
better agreement than are the rates of any of the other surfaces. 
For exchange, uncertainties in the experimental values and in the 
importance of vibrationally nonadiabatic effects cloud the compari- 
son of theory to experiment. Tentative conclusions are that the 
POL—CI barrier is too low by several kcal. Unless vibrationaly 
nonadiabatic effects are severe, the POL—CI surface is still in 
better agreement with experiment than are the other surfaces. The 
rates for a simple 3-atom transition state theory model (where CHs 
is treated as an atom) are compared to the rates for the full 6-atom 
model. The kinetic energy coupling of reaction coordinate modes 
to methyl group modes is identified as being of primary importance 
in determining the accuracy of the 3-atom model for this system. 
Substantial coupling in abstraction, but not exchange, causes the 
model to fail for abstraction but succeed for exchange. 


4008 Combustion, Pyrolysis, And High-temperature 
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REFER ALSO TO CITATION(S) 3578, 3582 


3998 (LBL—11323) Detection of S: by tunable atomic 
line molecular spectroscopy. Cuellar, E. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1980. Con- 
tract W-7405-ENG-48. 46p. (CONF-8010104—1). NTIS, PC 
A03/MF AOl1. 

From Western states section of the combustion institute fall 
1980 meeting; Los Angeles, CA, USA (20 Oct 1980). 

The technique of Tunable Atomic Line Molecular Spectros- 
copy (TALMS) has been applied to the detection of the molecule 
S2. TALMS is a non-intrusive optical technique which promises to 
be extremely useful in the detection and quantification of small mol- 
ecules typically present in combustion systems and which exhibit 
sharp rotational electronic spectra. An atomic emission line which 
is nearly resonant with a molecular absorption is split into Zeeman 
components by the application of a magnetic field. It is possible 
then to magnetically tune one Zeeman component of the atomic 
emission line into exact resonance with the molecular absorption, 
while the other unmatched Zeeman component monitors the back- 
ground. A differential absorption measurement results in a signal 
which is proportional to the concentration of the molecule of inter- 
est. A Cr(I) atomic emission line at 3017.57 A is found to be nearly 
resonant with one of the rotational branches of S2 which arises due 
to the triplet splitting of the B°E/sub u/~ and X*E/sub g/~ elec- 
tronic states of S.. By scanning the magnetic field from 0 to 20 kG, 
both positive and negative differential absorption signals are ob- 
served, corresponding to absorption by different rotational branches 
of S,. This experiment demonstrates the very high specificity of the 
TALMS technique, as well as the ability to do high resolution 
spectroscopy of a molecular species by magnetic tuning of the 
Zeeman components of an atomic emission line. 


3999 Balanced cross-rate model for saturated molecular 
fluorescence in flames using a nanosecond pulse length laser. 
Lucht, R.P.; Sweeney, D.W.; Laurendeau, N.M. (Purdue 
University, Combustion Laboratory, School of Mechanical 
Enineering, West Lafayette, Indiana 47907). DE-AS02- 
78ER04939. Appl. Opt.; 19: No. 19, 3295-3300(1 Oct 1980). 

The balanced cross-rate model is proposed to analyze laser- 
induced molecular fluorescence signals when the laser pulse length 
is of the order of nanoseconds. Nanosecond pulse length lasers. spe- 
cifically Q-switched Nd:YAG-pumped dye lasers, are attractive for 
saturated molecular fluorescence spectroscopy because of their high 
peak power and because of their short pulse length minimizes the 
risk of laser-induced chemistry. In the balanced cross-rate model, 
single upper and lower rotational levels are assumed to be directly 
coupled by the laser radiation. Because the laser-induced processes 
which couple these levels are so fast at saturation intensities, a 
steady state is established between the two levels within picose- 
conds. Provided that the total population of the two laser-coupled 
rotational levels is constant during the laser pulse, the total molecu- 
lar population can be calculated from the observed upper rotational 
level population using a two-level saturation model and Boltzmann 
statistics. Numerical simulation of the laser excitation dynamics of 
OH in an atmospheric pressure H2/O2/N2 flame indicates that the 
balanced cross-rate model will give accurate results provided that 
the rotational relaxation rates in the upper and lower sets of rota- 
tional levels are approximately equal. 
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4000 (DOE/IR/10144—T1) Prefreshman and coopera- 
tive education for minorities in engineering: Preface. Final 
report, October 20, 1980. Cherry, N.C. (Dayton Univ., OH 
(USA)). 31 Oct 1980. Contract FG05-79IR10144. 15p. 
NTIS, PC A02/MF AOl1. 

The University of Dayton (UD) and Wilberforce University 
(WU) Preface Program provides a key component in a comprehen- 
sive and successful strategy for increasing minority group members 
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and women students entering and graduating in engineering and en- 
gineering technology. The high school level includes programs for 
minority and women students, teachers, and counselors. The Uni- 
versity level includes a Dual Degree Program (DDP) between Wil- 
berforce University and the University of Dayton; freshman aca- 
demic assistance and support programs and schlorships (PRE- 
FACE/INSTEP) for the critical freshman year; and, co-op em- 
ployment to provide motivation and financial resources for students 
in upper classes. In the past five years, UD and WU have awarded 
89 PREFACE/INSTEP scholarships to students entering UD or 
DDP and 75 are still in engineering or engineering technology for 
an outstanding retention rate of 84.27%. Thirty-seven scholarships 
have been funded by the DOE and its predecessor, the ERDA with 
a retention rate in engineering and engineering technology of 
81.1%. There will be ten PREFACE students graduating in engi- 
neering and engineering technology in 1980-1981. The first ERDA 
Preface Scholar graduated in August 1980 and currently works for 
a DOE contractor - Monsanto Research Corporation. 


4202 Facilities And Equipment 
REFER ALSO TO CITATION(S) 3445, 3545, 4057, 4101, 4384, 4387 


4001 (ENICO—1059) Remote maintenance testing, 1 
July 1979-30 June 1980. Fletcher, R.D. (Exxon Nuclear 
Idaho Co., Inc., Idaho Falls (USA)). Oct 1980. Contract 
AC07-791D01675. 43p. NTIS, PC A03/MF AOl1. 

The results of remote handling and remote maintenance test- 
ing at the Remote Maintenance Test Facility (RMTF) from July 1, 
1979, through June 30, 1980, are presented. Specific test arrange- 
ments and test results from the RMTF of such items as a sample 
bottle evacuation system, in-cell TV camera support, krypton en- 
capsulation, remote pipe cutting and welding, and dissolver closure 
drive shaft coupling in support of several projects and general plant 
maintenance are discussed. 


4002 (IKE—5-199) Operating behavior and the limits of 
performance of cryogenic heat pipes. Molt, W. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 
Energiesysteme). May 1976. 137p. (In German). NTIS (US 
Sales Only), PC A07/MF AO1. 

Thesis. 

Advancements in space technology have resulted in a need 
of heat pipes operating at temperatures below 200 K. The theoreti- 
cal basis and the experimental results which are necessary for the 
calculation and construction of such cryogenic heat pipes are dis- 
cussed. The heat transport capability of a heat pipe is essentially de- 
termined by the working fluid and the capillary structure. The 
properties of the liquid gases which are dependent on temperatue 
are not completely known. Therefore, methods to calculate these 
properties are developed. The low surface tension of liquids at low 
temperatures requires a knowledge of the properties of capillary 
structures exceeding the present state of the art, which is enlarged 
by theory and experiments. To obtain an extensive overview on the 
performance of different cryogenic heat pipes, seven heat pipes 
with different capillary structures are investigated in a specially 
constructed vacuum-test-apparatus. The heat transfer medium used 
in the heat pipes is CH, and CF,. A maximum heat transport capa- 
bility exceeding 125 W is measured with screen covered grooves, a 
capillary structure used for the first time in cryogenic heat pipes, at 
an operating temperature of 160 K and with CF, as working fluid. 
The effective length of the heat pipe is 0.275 m, the outer dia is 
15.5 mm, and the inner dia of the vapor space is 9 mm. 


4003 (PB—80-807688) Lubricating oil analysis for wear 
monitoring (citations from the NTIS Data Base). Report for 
1964-April 1980. Cavagnaro, D.M. (National Technical In- 
formation Service, Springfield, VA (USA)). Apr 1980. 179p. 
NTIS PC NO1/MF NOI1. 

The topics pertain to the chemical analysis of lubricating oils 
to determine and monitor the wear of engines or transmissions. The 
purpose of this analysis is to predict failure before it occurs in order 
to allow time to undertake corrective maintenance. Many of these 
reports are part of the Army’s Spectrometric Oil Analysis Program 
(SOAP). Various detectors and analytical methods are cited as well 
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as their implementation. (This updated bibliography contains 172 
abstracts, 11 of which are new entries to the previous edition.) 


(PB—80-809940) Heat pipes. March 1976-March 
1979 (citations from the NTIS Data Base). Report for March 
1976-March 1979. Reed, W.E. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Apr 1980. 254p. 
NTIS PC NO1/MF NO1. 

Theory, design, fabrication, testing, and operation of heat 
pipes are presented in these Federally-sponsored research reports. 
Applications are described in the areas of heating and air condition- 
ing, power generation, electronics cooling, spacecraft, nuclear reac- 
tors, cooling engines, and thermodynamics. (This updated bibliogra- 
phy contains 247 abstracts, none of which are new entries to the 
previous edition.) 


4005 (PB—80-809957) Heat pipes. April 1979-April 
1980 (citations from the NTIS Data Base). Report for April 
1979-April 1980. Reed, W.E. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Apr 1980. 77p. NTIS 
PC NO1/MF NO1. 

Theory, design, fabrication, testing, and operation of heat 
pipes are presented in these Federally-sponsored research reports. 
Applications are described in the areas of heating and air condition- 
ing, power generation, electronics cooling, spacecraft, nuclear reac- 
tors, cooling engines, and thermodynamics. (This updated bibliogra- 
phy contains 70 abstracts, all of which are new entries to the previ- 
ous edition.) 


4006 (PB—80-809965) Heat pipes. April 1977-March 
1979 (citations from the Engineering Index Data Base). 
Report for April 1977-March 1979. Reed, W.E. (National 
Technical Information Service, Springfield, VA (USA)). 
Apr 1980. 215p. NTIS PC NO1/MF NO1. 

Research reports covering the thermodynamics, design, fab- 
rication, and applications of heat pipes are cited from worldwide 
literature. Applications are described in the areas of electronics 
cooling, spacecraft thermal control, heat exchangers, heating and 
refrigeration, and waste heat utilization. (This updated bibliography 
contains 208 abstracts, none of which are new entries to the previ- 
ous edition.) 


4007 (PB—80-809973) Heat pipes. April 1979-March 
1980 (citations from the Engineering Index Data Base). 
Report for April 1979-March 1980. Reed, W.E. (National 
Technical Information Service, Springfield, VA (USA)). 
Apr 1980. 132p. NTIS PC NO1/MF NOI. 

Research reports covering the thermodynamics, design, fab- 
rication, and applications of heat pipes are cited from worldwide 
literature. Applications are described in the areas of electronics 
cooling, spacecraft thermal control, heat exchangers, heating and 
refrigeration, and waste heat utilization. (This updated bibliography 
contains 125 abstracts, all of which are new entries to the previous 
edition.) 


4008 (SAND—80-0762C) Puncture resistance of Type B 
transport systems. Rack, H.J.; Cheresh, M.C. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Effects Technology, 
Inc., Santa Barbara, CA (USA)). 1980. Contract AC04- 
T6DPO0789, Tp. (CONF-801115—25). NTIS, PC A02/MF 
AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

This report describes a recent attempt to develop a test 
method for use in screening materials and for evaluating the effects 
of certain parameters, for example section stiffness, on container 
penetration resistance. In addition, it illustrates the application of 
this procedure to the selection of a sheet steel for a transuranic 
waste (TRUPACT) container. The test consists of penetrating a 
specimen, normally 0.6 m square, with a punch (tup) attached to a 
falling weight and recording and analyzing the force-time history to 
determine the energy absorption during the impact event. The test 
as developed simulates certain aspects of the 1OCFR71 drop test in 
order to provide a means of comparing, for example, the penetrat- 
ing resistance of various steels, this resistance being defined as the 
energy required to initiate fracture in the specimen. In summary, 
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this examination suggests that it should be possible to develop a lab- 
oratory test to rank and select materials for maximum puncture 
resistance. Although the initial results appear promising, more 
effort will be required before this procedure can be routinely ap- 
plied to examining the various factors which control the puncture 
resistance of these materials. These results do, nonetheless, show 
that high-strength, low-alloy steels do offer significant advantages 
over mild steel for container penetration protection. Indeed, one of 
these steels, NAX-80, is presently considered as a prime candidate 
for the TRUPACT container being developed at Sandia National 
Laboratories. 


4009 (SAND—80-0802C) Development of a non-volatile 
boron carbide-copper cermet neutron shield for high perform- 
ance shipping casks. Smugeresky, J.E.; Rack, H.J.; Brassell, 
G.B. (Sandia National Labs., Livermore, CA (USA); Sandia 
National Labs., Albuquerque, NM (USA); Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract AC04-76DP00789. 
9p. (CONF-801115—34). NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Significant progress has been made in fabricating boron car- 
bide-copper neutron shields by powder metallurgy techniques. Full 
theoretical density is readily achieved for ByC contents less than 60 
vol %. The best combination of density, thermal conductivity and 
mechanical properties has been observed for the 40 to 50 vol % 
B,C-Cu composition. Based on theoretical calculations, there is 
promise for enhancing the thermal conductivity for the 30 to 60 vol 
% BsC compositions by adjusting the consolidation parameters. 
Full theoretical density for 70 and 80 vol % ByC compositions was 
not achieved by varying the consolidation parameters and particle 
size, but pressure is the most important consolidation parameters. 


4010 (SAND—80-1178) Theoretical model for plasma 
opening switch. Baker, L. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jul 1980. Contract AC04-76DP00789. 
Sip. NTIS, PC A04/MF AO1. 

The theory of an explosive plasma switch is developed and 
compared with the experimental results of Pavlovskii and work at 
Sandia. A simple analytic model is developed, which predicts that 
such switches may achieve opening times of approximately 100 ns. 
When the switching time is limited by channel mixing it scales as t 
= C(m do)/sup 1/2/Po?P/sub e//sup -5/2/ where m is the foil 
mass per unit area, do the channel thickness and Po the channel 
pressure (at explosive breakout), P/sub e/ the explosive pressure, C 
a constant of order 10 for c.g.s. units. Thus faster switching times 
may be achieved by minimizing foil mass and channel pressure, or 
increasing explosive product pressure, with the scaling exponents as 
shown suggesting that changes in pressures would be more effec- 
tive. 


4011 (SAND—80-1675, pp 35-40) Criticality safety in- 
ternationally. Smith, K.; Chalmers, J.H. 1980. 

From Nuclear criticality safety topical meeting; El] Paso, 
TX, USA (8 Apr 1980). 

This paper presents a historical summary of criticality safety 
developments internationally, from the viewpoint from outside the 
USA. 


4012 (SAND—80-2484C) Analytical and experimental 
investigation of the elastic and plastic behavior of plates on 
foundations subjected to dynamic punch loading. Duffey, 
T.A.; Sutherland, S.H.; Cheresh, M. (Sandia National Labs., 
Albvquerque, NM (USA); Effects Technology, Inc., Santa 
Barbara, CA (USA)). 1980. Contract AC04-76DP00789. 7p. 
(CONF-8006134—1). NTIS, PC A02/MF AOl1. 

From 8. canadian congress of applied mechanics; Moncton, 
New Brunswick, Canada (7 Jun 1980). 

Analytical solutions and experimental results are presented 
for the response of foundation-backed plates to static and dynamic 
punch loading. Tests were performed on polyurethane foam-backed 
and unbacked plates; plates were centrally loaded over a range-in 
plastic deformations up to complete failure. This is part of an at- 
tempt to understand the puncture resistance of the sidewalls of con- 
tainers used to ship hazardous wastes. (DLC) 
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4013 (UCRL—50025-80-2, pp 17-22) Method developed 
to model and to control complex systems. 30 Sep 1980. 

In Electronics Engineering Department quarterly report 
No.2, 1980. 

By using a computer analysis, methods were developed for 
obtaining mathematical models of complex dynamic processes. Con- 
trol algorithms were developed by use of an experimental enzyme 
reactor, online instrumentation, computers, and interactive comput- 
er graphics. The modeling and control methods developed have ap- 
plications which include chemical processes, temperature control 
and power supply control. 


4014 (UCRL—52960-5) Technology of machine tools. 
Volume 5. Machine tool accuracy. Hocken, R.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 
Foy Contract W-7405-ENG-48. 319p. NTIS, PC Al4/MF 
AOl. 

The Machine Tool Task Force (MTTF) was formed to char- 
acterize the state of the art of machine tool technology and to iden- 
tify promising future directions of this technology. This volume is 
one of a five-volume series that presents the MTTF findings; re- 
ports on various areas of the technology were contributed by ex- 
perts in those areas. 


4015 Variable-temperature ion—implantation cryostat. 
Sekula, S.T.; Thompson, J.R. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
W-7405-ENG-26. Rev. Sci. Instrum.; 51: No. 12, 1618- 
1622(Dec 1980). 

A versatile low-temperature apparatus for studies using ion 
beams in an ultrahigh vacuum environment is described. By provid- 
ing variable-temperature operation from ~2—300 K, the facility 
can be used for a variety of studies. These have included low-tem- 
perature ion implantations for the production of metastable super- 
conducting systems, thermal-annealing studies, and ion-mixing ex- 
periments. The cryostat combines economical use of liquid helium, 
long-holding time (several days) at liquid—helium temperatures as 
required for some studies, and ion—beam accessibility with the ca- 
pability of absorbing high power (Q~6 W at 5 K) for short peri- 
ods. To allow adjustment of the target position relative to implant- 
ing or analyzing ion beams, the entire cryostat is mounted on a sep- 
arate assembly providing vertical motion and rotation about the 
vertical axis. 


4016 Adapting a displex closed-cycle helium refrigerator 
for ultrahigh vacuum operation. Fowler, G.L.; Panitz, J.A. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). DE-AC04-76-DPO0789. Rev. Sci. Instrum.; 51: No. 
12, 1730-1731(Dec 1980). 

A modification of a commercial closed-cycle liquid helium 
refrigerator is described which permits operation at pressures below 
10-° Torr. By using a sapphire insulator on the low-temperature 
stage, and incorporating vacuum-compatible heating elements, sam- 
ples can be biased to +- 30 kV over a temperature range of 15— 
300 K. 


4017 Superconductive magnet device . Aihara, K.; Tada, 
N. (to Hitachi Ltd (Japan)). US Patent 4,218,668. 19 Aug 
1980. vp. 

A superconductive magnet device comprising a coil assem- 
bly having a plurality of coil sections stacked along a center axis of 
the coil assembly, each of the coil sections being formed by wind- 
ing a composite superconductive wire, which exhibits different su- 
perconductivities in one direction to another direction perpendicu- 
lar to the one direction in a cross section of the wire, in layers in a 
direction perpendicular to the center axis, wherein the critical cur- 
rent density in a direction parallel to the center axis in the inner- 
most layer of at least a central one of the coil sections is larger than 
the critical current density in a circumferential direction of the coil 
assembly. The present superconductive magnet device can with- 
stand quenching of the superconductive state at a higher magnetic 
field than conventional ones. 
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4018 Vapor pressure control system for gas turbine fuel 
. Kitchen, L.G.; Reber, M.R. (to Phillips Petroleum Co). 
US Patent 4,218,194. 19 Aug 1980. Filed date 25 Sep 1978. 


vp. 

A control system is provided to prevent flashing of crude oil 
fuel at the burner nozzles of a combustion gas turbine. The dis- 
charge pressure of the combustion gas turbine air compressor is 
monitored to determine if the combustion gas turbine is operating 
in a potentially nozzle-flashing manner. If the combustion gas tur- 
bine system is operating in a potentially nozzle-flashing manner 
then the vapor pressure of the crude oil fuel to the combustion gas 
turbine is lowered. If no potential for nozzle flashing exists, then 
the vapor pressure of the crude oil fuel can remain at a higher 
level. Control of the vapor pressure of the crude oil fuel in re- 
sponse to the combustion gas turbine air compressor discharge pres- 
sure provides maximum use of the crude oil as fuel while minimiz- 
ing the venting of light hydrocarbons from the crude oil fuel to 
reduce the vapor pressure of the crude fuel oil. 


4019 Multiple-purpose underground fluid injection 
system . Botts, E. US Patent 4,214,628. 29 Jul 1980. Filed 
date 11 Jul 1978. vp. 

A multi-purpose underground fluid injection system for dis- 
charging fluid into a desired underground strata through a well 
communicated with only the desired underground strata, said 
system including a well injector communicated with a supply of in- 
jection fluid and a well, said well injector including a vessel in low- 
pressure, high-volume communication with a supply of injection 
fluid, said vessel including a standpipe connected to the top of said 
vessel and extending upwardly therefrom and in communciation 
therewith and receiving injection fluid from the vessel, and pump 
means mounted between the standpipe and the well and communi- 
cating directly with the standpipe and the well for controlling flow 
of injection fluid into the well. 


4020 (UCRL-Trans—11601) Advances in liquid-helium- 
bath cryopumps. Thibault, J.J.; Boissin, J.C.; Carle, J. (L'Air 


Liquide, 38 - Sassenage (France). Centre d'Etudes Cryogen- 
iques). Jun 1980. Translated from Vacuum technology meet- 
ing; Versailles, France, June 10-14, 1974. 14p. S, PC 
A02/MF AO1. 

The design, operation, and performance of liquid-helium- 
bath cryopumps which incorporate improvements that prolong the 
self-sufficiency of pumping in helium and nitrogen and that make 
possible the pumping of Hz and Nz at 4.2°K are discussed. (LCL) 


4021 Valve assembly having remotely replaceable bear- 
ings. Johnson, E.R.; Tanner, D.E. (to Dept. of — US 
Patent 4,204,558. 27 May 1980. Filed date 16 Jan 1978. 10p. 

PAT-APPL-869,702. 

A valve assembly having remotely replaceable bearings is 
disclosed wherein a valve disc is supported within a flow duct for 
rotation about a pair of axially aligned bearings, one of which is 
carried by a spindle received within a diametral bore in the valve 
disc, and the other of which is carried by a bearing support block 
releasably mounted on the duct circumferentially of an annular 
collar on the valve disc coaxial with its diametrical bore. The spin- 
dle and bearing support block are adapted for remote removal to 
facilitate servicing or replacement of the valve disc support bear- 
ings. 


4022 Electrochemical removal of material from metallic 
work. Csakvary, T.; Fromson, R.E. (to Dept. of Energy). 
US Patent 4,202,739. 13 May 1980. Filed date 25 Apr 1977 
8p. 

PAT-APPL-790,226. 

Deburring, polishing, surface forming and the like are car- 
ried out by electrochemical machining with conformable electrode 
means including an electrically conducting and an insulating web. 
The surface of the work to be processed is covered by a deforma- 
ble electrically insulating web or cloth which is perforated and con- 
forms with the work. The web is covered by a deformable perfo- 
rated electrically conducting screen electrode which also conforms 
with, and is insulated from, the work by the insulating web. An 
electrolyte is conducted through the electrode and insulating web 
and along the work through a perforated elastic member which en- 
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gages the electrode under pressure pressing the electrode and web 
against the work. High current under low voltage is conducted be- 
tween the electrode and work through the insulator, removing ma- 
terial from the work. Under the pressure of the elastic member, the 
electrode and insulator continue to conform with the work and the 
spacing betwen the electrode and work is maintained constant. 


4023 Glassy composition for hermetic seals. Wilder, 
J.A. Jr. (to Dept. of Energy). US Patent 4,202,700. 13 May 
1980. Filed date 2 May 1979. 4p. 

PAT-APPL-35, 157. 

The invention relates to a glassy composition adaptable for 
sealing to aluminum-based alloys to form a hermetically-sealed insu- 
lator body. The composition may either be employed as a glass or, 
after devitrifying heat treatment, as a glass-ceramic. 


4024 Method and apparatus for controlling accidental 
releases of tritium. Galloway, T.R. (to Dept. of ae? 
US Patent 4,196,176. 1 Apr 1980. Filed date 3 Aug 1978 
4p. 

PAT-APPL-930,629. 

An improvement in a tritium control system based on a cata- 
lytic oxidation reactor is provided wherein accidental releases of 
tritium into room air are controlled by flooding the catalytic oxida- 
tion reactor with hydrogen when the tritium concentration in the 
room air exceeds a specified limit. The sudden flooding with hydro- 
gen heats the catalyst to a high temperature within seconds, there- 
by greatly increasing the catalytic oxidation rate of tritium to tri- 
tiated water vapor. Thus, the catalyst is heated only when needed. 
In addition to the heating effect, the hydrogen flow also swamps 
the tritium and further reduces the tritium release. 


4025 Fluid film lubrication. Gross, W.A.; Matsch, L.A.; 
Castelli, V.; Eshel, A.; Vohr, J.H.; Wildmann, M. New 
York, NY; John Wiley and Sons, Inc. (1980). 784p. (DOE/ 
TIC—11301). 

The purpose of this book is to review the fundamentals of 
fluid lubricating films and to serve as a reference by applying these 
fundamentals to a variety of examples. Theory and anaysis are em- 
phasized, and important equations, design fundamentals, and some 
design data are presented. Experimental results are introduced 
chiefly to corroborate the theory. Normalized notation is used 
whenever practical to stress the common characteristics of lubricat- 
ing films and to simplify comparison. This presentation has the ad- 
ditional advantage of saving the reader the labor of confronting the 
wide range of terminology now in use. Tribology, the theory and 
practice of lubrication, is a broad subject, the exhaustive treatment 
of which would include thorough consideration both of the variety 
of mechanisms of lubrication and of bearing types. The treatment 
here is limited to those continuum fluid films, called simply “films,” 
which are associated with slider, journal, and sector thrust bearings. 
Considerable attention is given to incompressible films because 
films are often effectively incompressible. Thin film and boundary 
lubrication, the other important mechanisms of lubrication, are not 
examined here. There is a special focus upon gas lubrication. 


4026 Tunable high-q superconducting notch filter. Pang, 
C.S.; Falco, C.M.; Kampwirth, R.T.; Schuller, LK. (to 
— 4 Energy). US Patent Application 089,449. 29 Nov 


A superconducting notch filter is made of three substrates 
disposed in a cryogenic environment. A superconducting material is 
disposed on one substrate in a pattern of a circle and an annular 
ring connected together. The second substrate has a corresponding 
pattern to form a parallel plate capacitor and the second substrate 
has the circle and annular ring connected by a superconducting 
spiral that forms an inductor. The third substrate has a supercon- 
ducting spiral that is placed parallel to the first superconducting 
spiral to form a transformer. Relative motion of the first substrate 
with respect to the second is effected from outside the cryogenic 
environment to vary the capacitance and hence the frequency of 
the resonant circuit formed by the superconducting devices. 
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4027 Method for etching thin films of niboium and nio- 
bium-containing compounds for preparing superconductive cir- 
cuits. Kampwirth, R.T.; Schuller, LK.; Falco, C.M. (to 
Dept. of Energy). US Patent Application 096,859. 23 Nov 
1979. 9p. 

An improved method of preparing thin film superconducting 
electrical circuits of niobium or niobium compounds is provided in 
which a thin film of the niobium or niobium compound is applied 
to a nonconductive substrate and covered with a layer of photosen- 
sitive material. The sensitive material is in turn covered with a cir- 
cuit pattern exposed and developed to form a mask of the circuit in 
photoresistive material on the surface of the film. The unmasked 
excess niobium film is removed by contacting the substrate with an 
aqueous etching solution of nitric acid, sulfuric acid, and hydrogen 
fluoride, which will rapidly etch the niobium compound without 
undercutting the photoresist. A modification of the etching solution 
will permit thin films to be lifted from the substrate without further 
etching. 


4028 Method and means of passive detection of leaks in 
buried pipes. Claytor, T. (to Dept. of Energy). US Patent 
Application 089,346. 30 Oct 1979. 13p. 

A method and means for passive detection of a leak in a 
buried pipe containing fluid under pressure includes a plurality of 
acoustic detectors that are placed in contact with the pipe. Noise 
produced by the leak is detected by the detectors, and the detected 
signals are correlated to locate the leak. In one embodiment of the 
invention two detectors are placed at different locations to locate a 
leak between them. In an alternate embodiment two detectors of 
different waves are placed at substantially the same location to de- 
termine the distance of the leak from the location. 


4029 Improved method of preparing composite supercon- 

ducting wire. Verhoeven, J.D.; Gibson, E.D.; Finnemore, 

D.K.; Ostenson, J.E.; Schmidt, F.A.; Owen, C.V. (to Dept. 

“ Energy). US Patent Application 085,653. 17 Oct 1979. 
p. 

An improved method of preparing composite multifilament 
superconducting wire of NbsSn in a copper matrix eliminates the 
necessity of coating the drawn wire with tin. A generalized cylin- 
drical billet of an alloy of copper containing at least 15 weight per- 
cent niobium, present in the copper as discrete, randomly distribut- 
ed and oriented dendritic-shaped particles, is provided with at least 
one longitudinal opening which is filled with tin to form a compos- 
ite drawing rod. The drawing rod is then drawn to form a ductile 
composite multifilament wire containing a filament of tin. The duc- 
tile wire containing the tin can then be wound into magnet coils or 
other devices before heating to diffuse the tin through the wire to 
react with the niobium forming NbsSn. Also described is an im- 
proved method for making large billets of the copper-niobium alloy 
by consumable-arc casting. 


4030 High temperature lubricating process. Taylor, 
R.W.; Shell, T.E. (to Dept. of Energy). US Patent Applica- 
tion 081,987. 4 Oct 1979. 16p. 

It has been difficult to provide adequate lubrication for load 
bearing, engine components when such engines are operating in 
excess of about 475°C, The present invention is a process for pro- 
viding a solid lubricant on a load bearing, solid surface, such as in 
an engine being operated at temperatures in excess of about 475°C. 
The process comprises contacting and maintaining the following 
steps: a gas phase is provided which includes at least one compo- 
nent reactable in a temperature dependent reaction to form a solid 
lubricant; the gas phase is contacted with the load bearing surface; 
the load bearing surface is maintained at a temperature which 
causes reaction of the gas phase component and the formation of 
the solid lubricant; and the solid lubricant is formed directly on the 
load bearing surface. The method is particularly suitable for use 
with ceramic engines. 
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4031 (AD-A—081423) Electron-beam-sustained blue/ 
green laser pump. Brown, R.T.; Nighan, W.L. (United Tech- 
nologies Research Center, East Hartford, CT (USA)). Feb 
py Contract N00014-78-C-0830. 46p. NTIS, PC A03/MF 

Techniques are described for prolonging the duration of 
stable e-beam controlled excimer laser discharges, including: tempo- 
ral tailoring of either the discharge voltage or the ionization source, 
and kinetics modification by way of additives. Theoretical and ex- 
perimental results are presented for KrF* discharges. XeCl(B) for- 
mation processes are examined for conditions typical of a discharge 
excited laser using HCI as the chlorine donor. It is shown that vi- 
brational excitation of HCI followed by dissociative attachment is a 
primary step in the reaction sequence resulting in cl(=). XeCl(B) 
formation is the result of a three-body Xe(+) - Cl(=) recombina- 
tion reaction. Experimental results are presented which demonstrate 
efficient (about 2%) XeCl laser operation in an e-beam assisted dis- 
charge in which over 75% of the energy was deposited by the dis- 
charge. 


4032 (AD-A—081840) A 30-kW CO, mixing laser. 
McLeary, R.C.; Whitcher, R.E.; Beckwith, P.J. (Materials 
Research Labs., Maribyrnong (Australia)). Jul 1979. 22p. 
NTIS, PC A02/MF AOl. 

This report describes an electric-discharge CO? mixing laser 
which has been constructed at MRL. This laser, which utilizes 
plasma injection, delivers an output power of 30 kW at an overall 
efficiency of 9%. 


4033 (AD-A—081897) Study of the correlation between 
degradation of Kiton Red S laser dye and degradation of laser 
energy under flash conditions. Master's thesis. Rabins, J.M. 
(Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Dec 1978. 92p. NTIS, PC 


A0S5/MF AO1. 

The laser dye Kiton Red S dissolved in ethanol was degrad- 
ed under flashlamp excitation in a dye laser. Data obtained with in- 
frared spectral analysis were used to construct plots of dye concen- 
tration versus shot number. From these plots the degradation reac- 
tion was found to be zeroth order in Kiton Red S. A rate equation 
was determined. Laser energy was monitored in order to allow for 
a comparison between laser degradation and dye degradation. The 
effect of both different oxygen concentrations and different excita- 
tion wavelengths on the reaction rate was observed. Based upon 
the experimental results a reaction mechanism was proposed. Two 
photoreaction products were postulated, one which absorbs laser 
radiation, and another which is reactive with the triplet dye mole- 
cules. 


4034 (AD-A—081982) Study in molecular lasers, Final 
technical report, 1 Jun 75-15 Dec 79. Burns, G. (Toronto 
Univ., Ontario (Canada). Dept. of Chemistry). 11 Feb 1980. 
14p. NTIS, PC A02/MF AOl. 

Chemical reactions important in molecular lasers were stud- 
ied with a special emphasis on atomic recombinations and on disso- 
ciation of diatomic molecules. The experiments involved flash pho- 
tolysis and shock wave techniques. The results were explained in 
terms of 3-D trajectory calculations. 


4036 (AD-A—082345) Measurement of kinetic rates for 
carbon monoxide laser systems. Final report, Oct 76-30 Oct 
79, Rich, J.W.; Bergman, R.C.; Williams, M.J. (Calspan Ad- 
vanced Technology Center, Buffalo, NY (USA). er J 
namic Research Dept.). Nov 1979. Contract F49620-77-C- 
0020. 112p. NTIS, PC A06/MF AOl. 

A continuous wave carbon monoxide laser is used to excite 
the vibrational mode of CO in gas mixtures flowing through an ab- 
sorption cell. High steady-state excitation of the CO vibrational 
mode (0.3 eV/molecule) is achieved, while a translational-rotational 
temperature near 300 K is maintained by the steady flow of cold 
gas into the cell. These non-equilibrium conditions result in extreme 
vibration - vibration pumping, populating high-lying vibrational 
quantum levels (to V = 42) of CO. Ne can also be pumped by vi- 
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brational energy transfer from CO. Using this experimental tech- 
nique, the vibration-translation (V-T) deactivation rates for high vi- 
brational quantum levels of carbon monoxide have been measured 
for collisions carbon monoxide with argon at room temperature. 
The rates are quantum-state-resolved and have been measured for 
quantum level from V = 10 up V = 42. 


4036 (BDX—613-2391) Normalization of the scattered 
light from an isolated defect illuminated by a Gaussian beam. 
Klingsporn, P.E. (Bendix Corp., Kansas City, MO (USA)). 
Jul 1980. Contract AC04-76D 13. 33p. NTIS, PC A03/ 
MF AOl1. 

The intensity distribution of the beam from a laser operated 
in the zero order configuration for the transverse electromagnetic 
field (TEMoo mode) is Gaussian in a plane perpendicular to the axis 
of the beam. In some applications it is desirable to have a uniform 
intensity over a certain region in space. For example, when a Gaus- 
sian beam is incident on a smooth surface containing small isolated 
defects, the light scattered by a defect will depend on the position 
of the defect relative to the center of the beam. In the past, several 
techniques have been devised to convert a Gaussian intensity pro- 
file into a uniform intensity over a specified region in space. In the 
present work a different approach is taken. A method of normaliza- 
tion is described which makes direct use of the Gaussian intensity 
distribution of the TEMoo mode. By this method the amount of 
light scattered by a defect can be normalized to the value which 
would be observed if the defect were located at the center of the 
beam, for a defect small in size compared with the 1/e? diameter of 
the Gaussian profile. The normalization requires that three meas- 
urements be made of the scattering by the defect for an arbitrary 
location of the defect relative to the center of the Gaussian beam, 
and that the 1/e? radius of the Gaussian beam and the interval be- 
tween adjacent illuminated spots on the surface are known. Experi- 
mental data verifying the theory were obtained from isolated de- 
fects on a superfinished spherical surface. 


4037 Simple laser power-monitor for use with moderate 
power infrared lasers. Hendricks, L.J. (Department of 
Chemistry and Geochemistry, Colorado School of Mines, 
Golden, Colorado 80401). Rev. Sci. Instrum.; 51: No. 12, 
1659-1660(Dec 1980). 

A simple, inexpensive yet reliable power monitoring device 
for power levels of 1—10 W in the infrared is described. The moni- 
tor uses a thin foil of refractory material to convert the infrared ra- 
diation to visible radiation, where the power may be determined by 
a conventional visible light photometric device. 


4038 Lasers based on selenium ‘S) metastable atoms)/ 
sup a/. Powell, H.T.; Schleicher, B.R. (Advanced Lasers 
Group, University of California, Lawrence Livermore Lab- 
oratory, Livermore, California 94550). J. Chem. Phys.; 73: 
No. 10, 5059-5073(15 Nov 1980). 

We have investigated the laser performance of the 'So—'D2 
and 'S.—'*P, electric-dipole-forbidden transitions of the ground 
configuration of selenium atoms using 172 nm photolysis of OCSe 
to produce large concentrations of Se('S). With complete dissocia- 
tion of OCSe the Se('S) atoms are quenched by photoelectrons and 
Se(*P) atoms, both undesired products of the photolysis. The 
quenching by electrons is removed and the laser performance is 
greatly improved by employing small concentrations of SF. for 
electron attachment. At optimized conditions, we have obtained a 
laser output on both transitions corresponding to 0.3 photons for 
each OCSe molecule initially in the laser volume. We have also in- 
vestigated the effects on the lasers of collision broadening and colli- 
sion-induced emission and have demonstrated XeSe and KrSe colli- 
sion-induced lasers operating at wavelengths near the Se(*S»—'Dz) 
transition. 


4039 Interaction of far-infrared and mid-infrared laser 
transitions in the NHs laser. Nelson, L.Y.; Buchwald, M.L; 
Jones, C.R. (Mathematical Sciences Northwest, Inc., Belle- 
vue, Washington 98004). Appl. Phys. Lett.; 37: No. 9, 765- 
767(1 Nov 1980). 

Laser emission on the conventional 12.8-um NHs laser tran- 
sition, optically pumped by the CO. 9R16 line, can be completely 
quenched and replaced by emission at 12.2um. Cascading far-in- 
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frared laser transitions in the excited ammonia v2 state are shown to 
be responsible for the shift in wavelength. 


4040 Vacuum ultraviolet and x-ray light source and 
method and short wavelength laser pumped by said light 
source . Harris, S.E. (to Stanford, Leland Junior Univ 
Trustees). US Patent 4,218,628. 19 Aug 1980. Filed date 23 
May 1979. vp. 

A vacuum ultraviolet and x-ray light source based on spon- 
taneous anti-stokes scattering from atomic population stored in a 
metastable level is described. The source has a maximum bright- 
ness, attained as the media approaches two-photon opacity, equal to 
that of a blackbody at a boltzmann temperature characteristic of 
the population of the metastable level. The source may have high 
resolution, picosecond time scale, and on a pulsed basis is brighter 
than other laboratory vacuum ultraviolet light sources. Short wave- 
length lasers pumped by said source are also described. The lasing 
atomic species can be separate from or combined in the same enve- 
lope with the light source atomic species. Use of the source for 
spectrographic applications is also described. 


4041 Hot pressed SiC-high power laser mirror . 
Choyke, W.; Hoffman, R. (to Westinghouse Electric Corp). 
US Patent 4,214,818. 29 Jul 1980. Filed date 8 Nov 1978. 
vp. 

A laser mirror comprising a refractory composition substrate 
having an optical finish on one surface thereof, said substrate 
having a high thermal conductivity of at least 2 W/cm°K, a low 
coefficient of thermal expansion of less than about 5x10~* °C and a 
hardness of at least 9 MOH, said optical finish having a roughness 
within the range between about 7 and 10 angstroms, a metal film 
having a high thermal conductivity disposed to cover the optical 
finish and having a thickness not in excess of 8000 angstroms and a 
protective transparent dielectric film disposed to cover the metal 
film and having a thickness of less than 2000 angstroms. 


4042 Single filament semiconductor laser . Botez, D. (to 
RCA Corp). US Patent 4,215,319. 29 Jul 1980. Filed date 17 
Jan 1979. vp. 

A semiconductor laser comprising: a body of semiconductor 
material including a substrate having a surface and a pair of spaced, 
substantially parallel dove-tailed shaped grooves in said surface, 
said body having a pair of end surfaces between which said 
grooves extend, said end surfaces being reflective to light with at 
least one of said end surfaces being partially transparent to light a 
first epitaxial layer over said surface of the substrate and the sur- 
faces of the grooves, said first epitaxial layer having a flat surface 
portion over the portion of the substrate surface between the 
grooves, a thin second epitaxial layer over said first epitaxial layer, 
a third epitaxial layer over said second epitaxial layer, said first and 
third epitaxial layers being of opposite conductivity types and the 
second epitaxial layer being the active recombination region of the 
laser with the light being generated therein in the vicinity of the 
portion which is over the flat surface portion of the first epitaxial 
layer, and a pair of contacts on said body with one contact being 
over said third epitaxial body and the other being on said substrate. 


4043 Far-infrared laser tuned by the dynamic Stark 
effect. Chang, T. (to Bell Telephone Laboratories Inc). US 
Patent 4,215,320. 29 Jul 1980. Filed date 27 Mar 1978. vp. 

A tunable far-infrared laser comprising: a meterial having at 
least one lowest energy level and three other levels, and further 
having a laser transition existing between an upper transition level 
and a lower transition level from said three other levels; pump 
means for creating a population inversion between said upper tran- 
sition level and said lower transition level of said laser transition; 
characterized in that said laser further includes means for illuminat- 
ing said material by radiation whose energy is near the energy dif- 
ference between said lower transition level and the other one of 
said three other levels; and means for varying the intensity of said 
radiation. 


4044 Method for obtaining high beam quality in a gas 
dynamic laser . Pinsley, E.; Schmidtke, R. (to United Tech- 
nologies Corp). US Patent 4,215,321. 29 Jul 1980. Filed date 
5 Apr 1978. vp. 
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In a flowing gas laser system for the production of an opti- 
cal beam and including a channel having a flow axis in a direction 
along which the velocity of a gaseous working medium is increased 
to permit stimulated emission of radiation from the energy levels of 
the medium, nozzle means for aerodynamically expanding the 
medium to supersonic velocity, an optical region for extracting op- 
tical power from the flowing gas stream, and means disposed 
within the nozzle means for pertruding the flow of the gaseous 
working medium to produce a density disturbance to oppose flow 
density disturbances produced by shock waves or expansion waves 
emanating from nozzle-wall intersections. 


4045 Efficient laser amplifier using sequential pulses of 
different wavelengths. Stark, E.E. Jr.; Kephart, J.F.; Leland, 
W.T.; Reichelt, W.H. (to Dept. of Energy). US Patent 
4,200,846. 29 Apr 1980. Filed date 29 Sep 1977. 4p. 

PAT-APPL-838,011. 

A laser oscillator output pulse is separated into a plurality of 
separate beams which are temporally or spatially individually am- 
plified by a power amplifier. The beams may then be recombined to 
provide a more powerful output than conventional single beam am- 
plification. 


4046 Catalac free electron laser. Brau, C.A.; Swenson, 
D.A.; Boyd, T.J. Jr. (to Dept. of Energy). US Patent Appli- 
cation 102,804. 12 Dec 1979. 27p. 

A catalac free electron laser using a rf linac (catalac) which 
acts as a Catalyst to accelerate an electron beam in an initial pass 
through the catalac and decelerate the electron beam during a 
second pass through the catalac is described. During the second 
pass through the catalac, energy is extracted from the electron 
beam and transformed to energy of the accelerating fields of the ca- 
talac to increase efficiency of the device. Various embodiments dis- 
close the use of post linacs to add electron beam energy extracted 
by the wiggler and the use of supplementary catalacs to extract 
energy at various energy peaks produced by the free electron laser 
wiggler to further enhance efficiency of the catalac free electron 
laser. The catalac free electron laser can be used in conjunction 
with a simple resonator, a ring resonator, or as an amplifier in con- 
junction with a master oscillator laser. 


4047 Rf feedback free electron laser. Brau, C.A.; Swen- 
son, D.A.; Boyd, T.J. Jr. (to Dept. of Energy). US Patent 
Application 090,846. 2 Nov 1979. 19p. 

A free electron laser system and electron beam system for a 
free electron laser are provided which use rf feedback to enhance 
efficiency. Rf energy is extracted from an electron beam by decel- 
erating cavities and returned to accelerating cavities using rf re- 
turns such as rf waveguides, rf feedthroughs, etc. This rf energy is 
added to rf klystron energy to lower the required input energy and 
thereby enhance energy efficiency of the system. 


4204 Heat Transfer And Fluid Flow 


4048 (CONF-801104—9) Mass transfer in a bubble-agi- 
tated liquid-liquid system. Clinton, S.D.; Perona, J.J. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. i17p. NTIS, PC A02/MF AOl1. 

From 73. annual meeting of the American Institute of 
Chemical Engineers; Chicago, IL, USA (12 Nov 1980). 

A polarographic method was used to measure the mass 
transfer coefficients between a mercury layer and an aqueous layer 
agitated by gas bubbles. The effects of gas rate, vessel size, and 
sparge-tube diameter were studied. The Schmidt number of the 
aqueous phase was varied by the use of sucrose solutions. 


4049 Heat transfer rate analysis. Hoffman, E.J. Tulsa, 
OK; Penn Well Publishing Co. (1980). 710p. (NP—25170). 

This text covers the techniques of boundary layer analysis 
and the problems encountered in processing and other branches of 
engineering. It begins with an introduction to the fundamental 
equations of fluid flow and heat transfer, then progresses to viscous 
and turbulent flows, the thermodynamics of fluid flow and heat 
transfer, boundary layers and flow regimes, thermal effects, and 
limits for convective transfer. Other chapters cover conduction in 
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viscous flow and across a moving boundary layer, an analysis of 
regular geometries, flow analysis of shell and tube exchangers, equi- 
librium relations for change in phase, pressure drop in two-phase 
flow, condensation of pure components, and condensation of mix- 
tures. The final sections deal with simultaneous heat and mass trans- 
fer, boiling, and convection in furnace and tube still design. 


4050 (LA-UR—80-3161) Computer graphics in heat- 
transfer simulations. Hamlin, G.A. Jr. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 7p. 
(CONF-800881—1). NTIS, PC A02/MF AO1. 
From Conference on modeling of casting and welding proc- 
esses; Runge, NH, USA (Aug 1980). 
mputer graphics can be very useful in the setup of heat 
transfer simulations and in the display of the results of such simula- 
tions. The potential use of recently available low-cost graphics de- 
vices in the setup of such simulations has not been fully exploited. 
Several types of graphics devices and their potential usefulness are 
discussed, and some configurations of graphics equipment are pre- 
sented in the low-, medium-, and high-price ranges. 


4051 Method and apparatus for catalytic heat exchange. 
Hunter, J.; McGuire, G. (to Matthey Bishop, Inc). US 
Patent 4,214,867. 29 Jul 1980. Filed date 18 Jul 1978. vp. 

A process for catalytic heat exchange which comprises pro- 
viding a first and second zone, separated by a ceramic coated metal 
heat transfer membrane having two sides at least one of which is 
coated with a catalyst, flowing a first gas through the first zone 
over the catalytic side of the ceramic coated metal heat transfer 
membrane to generate heat, and flowing a second gas through the 
second zone and over the opposite side of the membrane whereby 
heat is transferred from the first gas passong through the first zone 
to the second gas passing through the second zone. 


4052 Method for removing coronene from heat exchang- 
ers . Kmak, W. (to Exxon Research and Engineering Co). 
US Patent 4,214,976. 29 Jul 1980. Filed date 2 Feb 1979. vp. 

A method for removing a coronene deposit in a reforming 
process is described that consists of (A) contacting a hydrocarbona- 
cous feedstock with a catalyst in the presence of added hydrogen at 
reforming conditions in a reforming zone; (B) splitting the total re- 
forming zone effluent into a first stream and a second stream; (C) 
passing said first stream into a first train of heat exchangers ar- 
ranged in parallel with a second train of heat exchangers; (D) pass- 
ing said second stream into said second train of heat exchangers, 
said reforming zone effluent comprising coronene, at least a portion 
of which deposits in said heateexchangers; (E) separating the heat 
exchanged total reforming zone effluent into a hydrogen-rich gas- 
eous phase and a liquid hydrocarbon phase comprising normally 
liquid hydrocarbons and normally gaseous hydrocarbons, the im- 
provement which comprises reducing the flow of said first stream 
in said first train of heat exchangers to produce a temperature suffi- 
cient to condense at least a portion of said reformer effluent therein 
such that the resulting condensate contacts said coronene deposit, 
and simultaneously increasing the flow of said second stream in said 
second train of heat exchangers. 


4205 Materials Testing 


4053 (PB—80-809551) Nondestructive testing of pave- 
ments and pavement bases. 1964-March 1980 (citations from 
the NTIS Data Base). Report for 1964-March 1980. Haber- 
com, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Apr 1980. 158p. NTIS PC NO1/ 
MF NO1. 

Nondestructive methods for quality assurance of pavements 

and pavement bases are investigated in these Government-spon- 
sored research reports. Vibration, nuclear activation, radiometry, 
and acoustic detection are among the various techniques employed. 
(This updated bibliography contains 151 abstracts, 17 of which are 
new entries to the previous edition.) 
4054 (SAND—80-2158) FSHAKER: a transient control 
program. Cawlfield, J.L. (Sandia National Labs., Albuquer- 
que, NM (USA)). Oct 1980. Contract AC04-76DP00789. 
195p. NTIS, PC A09/MF AO1. 
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A description is given of FSHAKER, a transient control 
program for the performance of transient tests, written to run on 
the HP 5451C (Fourier) system. The report also contains a listing 
of a demonstration run made with FSHAKER. The appendix con- 
tains a commented listing of FSHAKER and listings of three For- 
tran user programs called by FSHAKER. (RWR) 


4055 (UCID—18813) Microradiography of electron 
beam braze joins. Shackelford, J.F. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 24 Jul 1980. Con- 
tract W-7405-ENG-48. 16p. NTIS, PC A02/MF AO0O1. 

Microradiography was used as one phase of a nondestructive 
evaluation program for inspection of the electron beam braze join- 
ing of dissimilar metals. Stainless steel tubing was joined to a gold- 
copper disk using a Cusil (copper/silver) brazing alloy. A 150-kV 
x-ray source was used with the radiographs recorded on high-reso- 
lution plates. Interpretation of the radiographs was aided by com- 
puter graphics displays of digitized film density measurements. 
Braze intrusion maps were generated indicating the extent of braze 
penetration into the stainless steel tube. Penetration as small as a 
few micrometers was observable. 


Penetrameter positioner for bore-side radiography 
oa tubes. Davis, E.V.; Foster, B.E. (to Dept. of Energy). US 
Patent Application 118, 379. 5 Feb 1980. 7p. 

A positioner is provided for placing sol or wire penetra- 
meters, as used in radiographic inspection, in close proximity with 
the inner wall of tubing at any desired location along the tubing. 
The positioner head carrying the penetrameter is inflatable whereby 
it is positioned in tte deflated condition, inflated to place the pene- 
trameter against a weld to be inspected in the tubing wall, and then 
deflated during removal. If desired, the penetrameter holder may be 
used to center the radiographic source on the axis of the tube. 


4207 Vacuum Engineering 


4057 Evacuation apparatus with cryogenic pump and 
trap assembly . Mahl, G. (to Cha Ind). US Patent 4,214,853. 
29 Jul 1980. Filed date 15 May 1978. vp. 

An evacuation apparatus comprising a vessel defining a 
vacuum chamber therein, vacuumizing means communicating with 
an opening to said vacuum chamber for selectively drawing a 
vacuum therein comprising cryogenic pump means disposed closely 
adjacent to said opening and defined by substantial cryogenically 
cooled trap surfaces for freezing-out water vapor from air evacuat- 
ed from said vacuum chamber, said opening being common to said 
vacuum chamber and to said cryogenic pump means, valve means 
for selectively opening or closing the opening to said vacuum 
chamber and movable from a first position within said cryogenic 
pump means closing said opening to a second position within said 
cryogenic pump means directly exposing said vacuum chamber to 
said cryogenic pump means, through said opening, baffle means dis- 
posed closely adjacent to the opening to said vacuum chamber for 
providing substantial open communication to said vacuum chamber 
and for substantially preventing ingress of contaminants into said 
vacuum chamber, said baffle means being positioned to provide an 
optically dense view of said opening when viewed from a down- 
stream side of said baffle means, and a plurality of longitudinally 
spaced and cryogenically cooled fins mounted in nested relationship 
within said baffle means and disposed in out-of-contact relationship 
therewith, said fins being positioned to provide an optically dense 
view of the downstream side of said baffle means when viewed 
from said openings. The cryogenic pump is adapted for use in an 
evacuation apparatus comprising a housing defining an opening to a 
vacuum chamber, a plurality of metallic plates defining a first 
chamber therein communicating with said vacuum chamber 
through said opening and further defining a second chamber at 
least partially surrounding said first chamber and adapted to be at 
least partially filled with a cryogenic liqui.d 


Surge-damping vacuum valve. Bullock, J.C.; Kelly, 
B. rE (to Dept. of 1978 4, US Patent 4,195,664. 1 Apr 1980. 
Filed date 25 Jan 1978. 4 
PAT-APPL-872,285.. 
A valve having a mechanism for damping out flow surges in 
a vacuum system is described which utilizes a slotted spring-loaded 
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disk positioned adjacent the valve’s vacuum port. Under flow surge 
conditions, the differential pressure forces the disk into sealing en- 
gagement with the vacuum port, thereby restricting the flow path 
to the slots in the disk damping out the flow surge. 


4208 Electronic Circuits And Devices 


4059 (BDX—613-2409) Modified thin film processing 
sequence. Baxter, C.R. (Bendix Corp., Kansas City, MO 
(USA)). Jun 1980. Contract AC04-76DP00613. 20p. NTIS, 
PC A02/MF AOl1. 

A modified thin film processing sequence in which tantalum 
nitride (TA2N) resistors are stabilized prior to chromium/gold (Cr/ 
Au) evaporation was investigated, and the effects of subsequent 
processing on unstabilized Cr/Au films were determined. Thin 
films evaporated using the modified process yielded results similar 
to those of films evaporated using the standard processing tech- 
niques. Work on the modified process was discontinued because of 
some metallization adhesion failures at the Cr/Au-to-Ta2N inter- 
face, higher contact resistance, and the additional steps required in 
processing. 


4060 (BDX—613-2486) Hermetic sealing of hybrid mi- 
crocircuits. Final report. Williams, J.H. (Bendix Corp., 
Kansas City, MO (USA)). 1980. Contract AC04- 
76DP00613. 14p. NTIS, PC A02/MF AO1. 

The capability to hermetically seal hybrid microcircuits and 
large-scale integrated circuits was established. Initial production re- 
sults indicate a yield of 75% for hybrid flatpacks and 95% for inte- 
grated circuit packages. Future efforts will include particle impact 
noise detection testing of sealed packages and the development of a 
rework capability for hermetically sealed packages that must be 
opened, repaired, and resealed. 


4061 (SLAC-TN—80-4) MECL delay and wiring tests 
for MECL 10000. Milman, M. (Stanford Linear Accelerator 
Center, CA (USA)). Oct 1980. Contract AC03-76SF00515. 
10p. NTIS, PC A02/MF AO1. 

The delay and wiring tests for two delay circuits for MECL 
10000 are discussed. Circuit A is designed such that the delay be- 
tween the input and the output signals can be determined by the 
value of the capacitor. Circuit B contains two capacitors with C; 
controlling the delay of the positive edge and C, controlling the 
delay of the negative edge. The test results showed that both delay 
circuits, A and B, performed satisfactorily, but circuit A demon- 
strated better tracking between delay of positive and negative 
edges. Wiring tests demonstrated that the MECL 10000 can be used 
quite successfully with limited length wire-wrap, due primarily to 
the measured 3 nsec edge speeds. As expected, the shapes are con- 
siderably better with receiving end termination rather than sending 
end termination, even at a length of 5”. One can estimate from the 
photographs the signal delay resulting from the length of the wire. 
Concerning twisted pair, there is very little evidence from the ex- 
periments that this wiring technique is a significant improvement 
over conventional wiring, although some improvement in edge 
speed is noticeable. 


4062 Regular and asymmetric negative ion magnetron 
sources with grooved cathodes. Alessi, J.G.; Sluyters, T 
(Brookhaven National Laboratory, Upton, New York 
11973). Rev. Sci. Instrum.; 51: No. 12, 1630-1633(Dec 1980). 

A significant improvement in the performance of the BNL 
Mark III magnetron negative ion sources has been achieved by put- 
ting cylindrical grooves on the cathode to geometrically focus sur- 
face produced H~ and D™ ions into the emission slit in the anode. 
The addition of these grooves has allowed us to reach desired neg- 
ative ion emission current densities with an order of magnitude 
lower arc current than was previously required. An additional im- 
provement in the operation of the magnetron has resulted from in- 
creasing the anode-to-cathode spacing in the back of the source, 
which facilitates ignition of the discharge at low pressures. The net 
result of these modifications has been an improvement in the gas 
and power efficiencies by at least a factor of three, and a reduction 
in the emittance of the beam. 
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4063 Capacitively-coupled inductive sensors for meas- 
urements of pulsed currents and pulsed magnetic fields. 
Ekdahl, C.A. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Rev. Sci. Instrum.; 51: No. 12, 
1645-1648(Dec 1980). 

In experiments involving pulsed high magnetic fields the ap- 
pearance of the full induced voltage at the output terminals of 
large-area inductive sensors such as diamagnetic loops and Ro- 
gowski belts imposes severe requirements on the insulation near the 
output. Capacitive detection of the inductive-sensor output voltage 
provides an ideal geometry for high-voltage insulation, and also ac- 
complishes the necessary voltage division. An inductive-shunt cur- 
rent monitor was designed to utilize the capacitive-detection princi- 
ple. The contruction of this device and its performance are de- 
scribed in this paper. 


4064 Overvoltage protector using varistor initiated arc. 
Brainard, J.P. (to Dept. of Energy). US Patent Application 
121,566. 14 Feb 1980. 16p. 

Coaxial conductors are protected against electrical overvol- 
tage by at least one element of non-electroded varistor material that 
adjoins each other varistor element and conductor with which it 
contacts. With this construction, overvoltage current initiated 
through the varistor material arcs at the point contacts between 
varistor elements and, as the current increases, the arcs increase 
until they become a continuous arc between conductors, bypassing 
the varistor material. 


4065 Method utilizing laser-processing for the growth of 
epitaxial p-n junctions. Young, R.T.; Narayan, J.; Wood, 
R.F. (to Dept. of Energy). US Patent hantaation 096,871. 
23 Nov 1979. 16p. 

This invention is a new method for the formation of epitaxial 
p-n junctions in silicon. The method is relatively simple, rapid, and 
reliable. It produces doped epitaxial layers which are of well-con- 
trolled thickness and whose electrical properties are satisfactory. 
An illustrative form of the method comprises co-depositing a select- 
ed dopant and amorphous silicon on a crystalline silicon substrate 
to form a doped layer of amorphous silicon thereon. This layer 
then is irradiated with at least one laser pulse to generate a melt 
front which moves through the layer, into the silicon body to a 
depth effecting melting of virginal silicon, and back to the surface 
of the layer. The method may be conducted with dopants (e.g., 
boron and phosphorus) whose distribution coefficients approximate 
unity. 


4066 Photoresist laminate. Andrade, A.D.; Galbraith, 
L.K. (to Dept. of Energy). US Patent Application 080,727. 
1 Oct 1979. 13p. 

The disclosure relates to a laminated negative dry-film pho- 
toresist for the production of thick, as well as thin, patterns with 
vertical sidewalls. Uniform depthwise exposure in a photoresist 
layer is effected by the use of an ultraviolet filtering top layer. 


4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 3583, 3867, 3868, 3869, 3870 
4210 Combustion Systems 


REFER ALSO TO CITATION(S) 3374, 3375, 3376, 3377, 3378, 3380, 3381, 
3382, 3383, 3384, 3385, 3386, 3387, 3388, 3389, 3390, 3391, 3392, 3393, 3394, 
3395, 3396, 3397, 3398, 3399, 3400, 3401, 3402, 3403, 3404, 3405, 3406, 3410, 
3412, 3413, 3414, 3415, 3416, 3417, 3418, 3419, 3420, 3421, 3422, 3423, 3424, 
3425, 3426, 3427, 3458, 3802 


4067 Fluid-bed combustion and gasification solids dis- 
posal. Keairns, D.L.; Sun, C.C.; Peterson, C.H. (Westing- 
house Electr Corp, Pittsburgh, Pa). J. Energy Div., ASCE; 
106: No. 2, 213-228(Oct 1980). 

The environmental impact of the disposal of spent, calcium- 
based sulfur sorbents (limestones and dolomites) and fuel-ash from 
fluidized-bed combustion and gasification of coal and residual oi 
has been investigated. Direct disposal and disposal after processin; 
of the solids to reduce environmental impact or to provide a re 
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source have been considered. Available data indicate that nonhazar- 
dous disposal of waste solids can be achieved. Research and devel- 
opment needs are assessed on the basis of data and process evalua- 
tions on the disposal of unprocessed and processed effluent solids 
from fluidized-bed combustion and gasification processes. 37 refs. 


4068 Removal of ash from fluidized beds . Pearce, A.P. 
(to Flameless Furnaces Ltd (United Kingdom)). US Patent 
4,217,834. 19 Aug 1980. vp. 

A fluidized bed combustion apparatus is disclosed that in- 
cludes a housing and means for supporting and fluidizing a bed of 
granular material in the housing for the combustion of waste or 
other fuel material, an ash removal means comprising: an ash 
trough, arranged along an edge of the means for supporting the 
bed, for the collection of ash from the bed, comprising at least a 
bottom wall, and an aperture in the bottom wall for the exit of ash 
from the trough, valve means arranged in the aperture for the se- 
lective control of the flow of ash through the aperture from the 
trough, and pneumatic conveyor means arranged to convey ash and 
any bed material accompanying it from the aperture for disposal. 


4069 Biomass fueled furnace . Wieweck, G.J. US 
Patent 4,217,878. 19 Aug 1980. Filed date 29 Mar 1979. vp. 

A furnace for burning biomass such as crop residues like 
cornstalks and other combustibles is disclosed. The furnace includes 
a combustion chamber and many chimney stacks extending up- 
wardly therefrom. Loading doors are provided into the combustion 
chamber to permit massive batches of combustibles to be deposited 
in the chamber. Centrifugal combustion air draft fans are positioned 
to deliver forced combustion air from the atmosphere into a lower 
part of the chamber when needed. A heat exchanger jacket encom- 
passes major parts of the chamber and of the stacks and is provided 
with an upper opening adjacent the top of the stacks and a lower 
opening adjacent the bottom of the chamber. Drying air to be 
heated enters one of the openings and heated drying air discharges 
from the other. Fan means adjacent the lower opening moves the 
drying air through the heat exchange jacket and into a crop dryer 
or other location for use. The drying air discharge temperature is 
monitored by a sensor which controls the combustion air draft fans 
to maintain the discharging heated drying air within predetermined 
temperature limits. 


4070 Energy recovery system . Caplan, S.Z. (to Caplan 
Energy Recovery Systems Ltd (Canada)). US Patent 
4,218,211. 19 Aug 1980. Filed date 19 Jan 1979. vp. 

An air heater for use in association with a radiant heating 
tube is disclosed. The air heater is comprised of a heat exchanger 
having a combustion air inlet and a heated combustion air outlet, 
and a heated gas inlet and a heated gas outlet. The heated combus- 
tion air outlet has a transfer pipe connected thereto, an opposite 
end of the transfer pipe adapted to be connected to an inlet end of 
a radiant heating tube, and the heated gas inlet to the heat exchang- 
er adapted to be connected to a discharge end of said radiant heat- 
ing tube. The transfer pipe extending from the heated air outlet of 
the heat exchanger to an entrance to a radiant heating tube has an 
air control damper means situated therein. The end of the transfer 
pipe adapted to be connected to an entrance to a radiant heating 
tube has a venturi portion therein, an oil nozzle means being situ- 
ated at inlet of the venturi portion of the transfer pipe adjacent the 
intake end of said radiant heating tube. Oil supply means are con- 
nected to the oil nozzle means and igniter means are situated adja- 
cent to and downstream of said oil nozzle means within the transfer 
pipe for igniting a mixture of atomized oil and combustion air. 


4071 Furnace with radiant burndown tube . Conybear, 
J.; Hemsath, K.; Thekdi, A.; Vereecke, F.; Verhoff, S. (to 
Midland-Ross Corp). US Patent 4,214,869. 29 Jul 1980. 
Filed date 31 May 1978. vp. 

A method of burning combustible gas atmosphere in a fur- 
nace having at least one radiant burndown tube is described. The 
furnace has a furnace wall, a sealed furnace chamber, a conduit 
through the furnace wall, and the radiant burndown tube having a 
tube portion within the furnace chamber, the tube portion having a 
burner end and an exhast end, and exhaust means connected to the 
exhaust end, a burner leg connected to the burner end, the burner 
leg having an ignition means and an air nozzle, comrising the steps 
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of: locating the burner end so that there is an annular space inlet 
between the burner end and the conduit; introducing air from the 
air nozzle into the burner end of the tube portion of the radiant 
burndown tube; drawing the combustible gas from the furnace 
chamber through the inlet into the tube portion; mixing the air and 
the combustible gas within the tube portion; igniting the air and 
combustible gas mixture within the tube portion; controlling the 
flow of air through the air nozzle to insure entrainment of the com- 
bustible gas in the air within the tube portion for uniform burning 
with a relatively low temperature spread along the length of the 
tube portion; exhausting the contents of the tube portion to an ex- 
haust means. 


4072 Fireplace stove . Heine, F. US Patent 4,214,569. 
29 Jul 1980. Filed date 10 Apr 1978. vp. 

In a fireplace stove, a body having a door opening, a tubular 
door frame of metal extending at least partially around the door 
opening, a door detachably secured to the coor frame, the door 
frame having a draft inlet opening and a draft outlet opening 
spaced along the door frame from the inlet opening, and damper 
means for adjustably controlling flow of air through the door frame 
from the inlet opening to the outlet opening. 


4230 Marine Engineering 


4073 Submarine sand sampler . Casciano, F.M. (to Re- 
search Corp of the University of Hawaii). US Patent 
4,217,709. 19 Aug 1980. Filed date 24 Feb 1978. vp. 

A subsurface sampler which obtains samples of sand from 
offshore deposits is described. A 27-foot tube within a tube is low- 
ered to the ocean floor while suspended from flotation tanks. The 
sampler is free of suspension cables and thus is detached from boat 
motions. Surface sand is sucked up through the suction tube and 
pumped to a container on deck by a jet pump. A jet pump is actu- 
ated by high pressure drive water sent down a three inch hose to 
the top of the sampler, through the void between the two pipes, 
and to an annular jet nozzle. The nozzle directs the flow upward in 
the two-inch center pipe through a venturi-shaped throat piece. 
The throat piece causes sand to be sucked up the suction tube and 
transported in a slurry through the inner pipe and a two-inch slurry 
hose to the surface. A manifold valve in the inner pipe shuts off 
upward flow, jetting water from the lower intake and flowing 
away sand to let the sampler drop deeper into a deposit. Upward 
pointing nozzles on the outer pipe provide an upward flow of 
water around the periphery of the sampler, preventing sand from 
collapsing around the sampler embedding it in the sand. A shar- 
pened cutting tip helps break up compacted sand. A mercury 
switch senses deviation from vertical, and a sonar device measures 
distance of the tip of the sampler pipe from the sand surface. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 3670, 4067 


4074 (PB—80-163785) Investigation of the filtration 
characteristics of the stacked filter unit. Final report. John, 
W.; Hering, S.; Reischl, G.; Wesolowski, J.J. (California 
Dept. of Health, Berkeley (USA). Air and Industrial Hy- 
giene Lab.). Feb 1980. 55p. NTIS, PC A04/MF AO1. 

The characteristics of large pore Nuclepore filters have been 
investigated to evaluate the performance of the Stacked Filter Unit 
as a particle size-selective sampler. Pore densities, pore diameters, 
and filter thicknesses were measured for various lots of 5, 8 and 12 
m Nuclepore filters. A formula was developed for the pressure 
drop vs flow rate, this parameter being a good empirical indicator 
of filtration efficiency. 


4075 (PB—80-164858) A computer program for recircu- 
lation system design. Technical report. Hagopian, J.H. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). Apr 1979. Con- 
tract DHEW-210-77-0154. 45p. NTIS, PC A03/MF A011. 
The recirculation of industrial exhaust air can provide for 
substantial reductions in consumption of energy for tempering 
makeup air. However, since industrial exhaust air often contains 
toxic contaminants, there is an attendant potential for such systems 
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to create adverse health impacts in a variety of situations. A set of 
analytical procedures designed to allow the user to evaluate the po- 
tential effects of recirculation upon a work place before the prac- 
tice is implemented is given. A simple computer program incorpo- 
rating their important features is included. 


4076 Filtering apparatus and methods of exchanging 
particulate filter materials . Weiss, V. US Patent 4,214,878. 
29 Jul 1980. Priority date 26 May 1977, German, Federal 
Republic of (F.R. Germany), vp. 

A method for exchanging particulate filter macerial in a gas 
cleaning plant is described. The method includes means defining a 
gas-permeable filter compartment within which said filter material 
is contained, said compartment being defined with a crude gas side 
and a clean gas side, and means for passing gas to be cleaned 
through said filter compartment from said crude gas side to said 
clean side, said method comprising the steps of: periodically me- 
chanically removing from said crude gas side of said filter compart- 
ment a layer comprising a portion of the particulate filter material 
contained in said filter compartment and discharging the removed 
portion through a discharge opening of said plant; introducing into 
said filter compartment from a supply compartment of said plant a 
supply of filter material to replace said portion removed from said 
crude gas side thereof; periodically emptying said filter compart- 
ment by discharging through a discharge opening of said plant the 
entire quantity of filter material contained within said filter com- 
partment; passing through said filter compartment, from said clean 
gas side thereof in a direction counter to the direction of flow ther- 
ethrough of gas to be cleaned, an air current during each said peri- 
odic emptying to prevent entry of dust through the filter compart- 
ment into the clean gas side thereof; and regenerating and filter ma- 
terial removed from said filter compartment and thereafter return- 
ing regenerated material to said filter compartment for recycling 
therethrough. The gas cleaning plant includes apparatus compris- 
ing: inner and outer generally vertical coaxial gas-permeable walls 
defining therebetween an annular filter compartment containing 
therein particulate filter material, said filter compartment being 
adapted to have radially passed therethrough gas to be cleaned by 
said gas cleaning plan.t 


4077 Device for cleaning hot gases . Filss, P. (to Kern- 
forschungsanlage Julich Gmbh (Germany, F.R.)). US Patent 
4,214,881. 29 Jul 1980. Priority date 19 Mar 1977, German, 
Federal Republic of (F.R. Germany), vp. 

A device for purifying a hot gas, especially industrial waste 
gas, which includes in combination: a housing, a tubular member 
rotatably arranged in said housing, a plurality of circular plates 
fixedly connected and arranged in spaced relationship to each other 
on said tubular member for rotating with the latter, gas feeding 
means arranged on one side of said tubular member and extending 
substantially parallel to the axis of said tubular member for feeding 
a hot gas to be purified into the spaces respectively defined by each 
two adjacent plates, gas discharge means arranged on and extend- 
ing along the other side of said tubular member opposite said gas 
feeding means and communicating with the space between said 
plates for withdrawing gas having passed between said plates, 
scraper means for cleaning said plates, said scraper means respec- 
tively extending into the spaces between each two adjacent plate 
means and stopping short of the outer periphery of said tubular 
member, a feeding line adapted to be connected to a supply of 
spray liquid, a plurality of spray nozzles arranged within said hous- 
ing and connected to said feeding line for respectively spraying 
spray liquid into the space between said plates, said last mentioned 
space defining an effective spray zone arranged past the respective 
scraper when looking in the direction of rotation of said plates, sup- 
porting means arranged within said housing and supporting said 
scraper means directly below the spraying zone while forming par- 
tition means impeding the flow of gas to be cleaned which flows 
only in the upper region of the housing near said spray zone and 
extending up to wall of said housing in an arrangement to avoid 
removed particles being taken by the flow of gas, said feeding line 
having a section exteinding within said housing and substantially 
parallel to the axis of said tubular member. 


4078 Preparation of reactive beta-dicalcium silicate. 
Shen, M.S.; Chen, J.M.; Yang, R.T. (to Dept. of Energy). 
US Patent Application 125,406. 28 Feb 1980. lip. 
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This invention relates to the preparation of fine particles of 
reactive beta-dicalcium silicate by means of a solid state process 
which comprises firing a mixture of calcium sulfate, silica, and a re- 
ducing additive selected from the group consisting of calcium sul- 
fide, carbon, carbon monoxide, methane, and hydrogen, at a tem- 
perature of about 850 to 1000°C. A carrier gas such as nitrogen or 
carbon dioxide may also be added, if desired. A high concentration 
of sulfur dioxide is a by-product of this process. 


43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


REFER ALSO TO CITATION(S) 4385 


4079 Collective particle accelerator . Friedman, M. (to 
U S Of America Navy Secretary Of). US Patent 4,215,291. 
29 Jul 1980. Filed date 2 Feb 1979. vp. 

A method of accelerating charged particles by means of an 
intense relativistic electron beam (IREB) comprising the steps of: 
propagating an annular IREB within a longitudinal drift tube and 
density modulating said beam to obtain a plurality of longitudinally 
spaced ring-shaped bunches of electrons; forming a rippled magnet- 
ic field with a desired wavelength within said tube; passing said 
modulated beam through said rippled magnetic field to alternately 
compress and expand said rings of electron bunches in the radial 
direction; generating forward and backward electric field waves 
with said beam; and injecting charged particles into said beam, said 
charged particles having a component of velocity in the longitudi- 
nal direction for capture and acceleration of said charged particles 
by said beam. A particle accelerator which comprises: longitudinal 
drift tube means having a uniform inner diameter; means for gener- 
ating an annular IREB and injecting said annular beam into said 
longitudinal drift tube; means for modulating said beam to obtain 
bunches of longitudinally spaced rings of electrons; means for form- 
ing a longitudinal, rippled magnetic field in axial alignment with 
said means for modulating said beam and coaxial with said drift 
tube; means for generating forward and backward electric field 
waves within said beam; and means for injecting charged particles 
into said beam, said charged particles having a component of veloc- 
ity in the longitudinal direction for capture and acceleration of said 
charged particles by said beam. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


4080 (AD-A—081958) Investigation of collection ion ac- 
celeration using intense relativistic electron beams. Final 
report, 11 Dec 78-13 Dec 79. Mako, F. (JAYCOR, Alexan- 
dria, VA (USA)). Feb 1980. Contract N00173-79-C-0408. 
30p. NTIS, PC A03/MF AOl1. 

Recently there has been an increased interest in a compact 
high-energy intense light-ion accelerator. Some of the areas of ap- 
plication for such an accelerator include directed energy research, 
inertial fusion and magnetic fusion. The new approach that has 
been proposed for investigation is the space charge wave accelera- 
tor. With the space-charge-wave-type of collective ion acceleration 
scheme, one can expect a compact, efficient ion accelerator which 
is capable of producing high energy and high-current ion beams. 
The ion energy limit occurs when the ion velocity equals that of 
the electrons. Thus, for an easily producible 1 MeV electron beam 
about 2 GeV protons are expected. Since a large number of elec- 
trons are needed for an intense relativistic electron beam, a propor- 
tional but smaller number of ions are expected by momentum bal- 
ance. With an accelerating electric field having a strength of 1 
MV/cm, the 2 GeV proton can be obtained in a short accelerator 
length of 20 meters. 


4303 Auxiliaries And Components 
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44 INSTRUMENTATION 
Electronic Systems 


4402 Radiation Effects On instrument Components, Instruments, Or 


4081 (LA-UR—80-3193) Optimized design for PIGMI. 
Hansborough, L.; Hamm, R.; Stovall, J.; Swenson, D. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
a 5p. (CONF-801111—7). NTIS, PC A02/MF 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

PIGMI (Pion Generator for Medical Irradiations) is a com- 
pact linear proton accelerator design, optimized for pion production 
and cancer treatment use in a hospital environment. Technology 
developed during a four-year PIGMI Prototype experimental pro- 
gram allows the design of smaller, less expensive, and more reliable 
proton linacs. A new type of low-energy accelerating structure, the 
radio-frequency quadrupole (RFQ) has been tested; it produces an 
exceptionally good-quality beam and allows the use of a simple 30- 
kV injector. Average axial electric-field gradients of over 9 MV/m 
have been demonstrated in a drift-tube linac (DTL) structure. Ex- 
perimental work is underway to test the disk-and-washer (DAW) 
structure, another new type of accelerating structure for use in the 
high-energy coupled-cavity linac (CCL). Sufficient experimental 
and developmental progress has been made to closely define an 
actual PIGMI. It wili consist of a 30-kV injector, and RFQ linac to 
a proton energy of 2.5 MeV, a DTL linac to 125 MeV, and a CCL 
linac to the final energy of 650 MeV. The total length of the accel- 
erator is 133 meters. The RFQ and DTL will be driven by a single 
440-MHz klystron; the CCL will be driven by six 1320-MHz klys- 
trons. The peak beam current is 28 mA. The beam pulse length is 
60 ps at a 60-Hz repetition rate, resulting in a 100-yA average 
beam current. The total cost of the accelerator is estimated to be ~ 
$10 million. 


4082 (LBL—11761) High performance/low cost accel- 
erator control system. Magyary, S.; Glatz, J.; Lancaster, H.; 
Selph, F.; Fahmie, M.; Ritchie, A.; Timossi, C.; Hinkson, 
C.; Benjegerdes, R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1980. Contract W-7405- 
ENG-48. 6p. (CONF-801111—11). NTIS, PC A02/MF 


AOl. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Implementation of a high performance computer control 
system tailored to the requirements of the SuperHILAC accelerator 
is described. This system uses a distributed (star-type) structure 
with fiber optic data links; multiple CPU's operate in parallel at 
each node. A large number (20) of the latest 16-bit microcomputer 
boards are used to get a significant processor bandwidth (exceeding 
that of many mini-computers) at a reasonable price. Because of the 
large CPU bandwidth, software costs and complexity are signifi- 
cantly reduced and programming can be less real-time critical. In 
addition all programming can be in a high level language. Dynami- 
cally assigned and labeled knobs together with touch-screens allow 
a flexible operator interface. An X-Y vector graphics system allows 
display and labeling of real-time signals as well as general plotting 
functions. Both the accelerator parameters and the graphics system 
can be driven from BASIC interactive programs in addition to the 
pre-canned user routines. This allows new applications to be devel- 
oped quickly and efficiently by physicists, operators, etc. The 
system, by its very nature and design, is easily upgraded (via next 
generation of boards) and repaired (by swapping of boards) without 
a large hardware support group This control system is now being 
tested on an existing beamline and is performing well. The tech- 
niques used in this system can be readily applied to industrial con- 
trol systems. 


44 INSTRUMENTATION 
4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 4358, 4359 


4083 (LBL—10824) Performance studies of the new 
generation Amperex XP2020 photomultiplier. Lo, C.C.; Les- 
kovar, B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nov 1980. Contract W-7405-ENG-48. 10p. 
(CONF-801103—12). NTIS, PC A02/MF AOI. 


From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Characteristics have been measured for the new generation 
Amperex XP2020 45 mm-diameter photomultiplier. Some typical 
photomultiplier characteristics - such as gain, dark current, transit 
and rise times - are compared with data provided by the manufac- 
turer. Photomultiplier characteristics generally not available from 
the manufacturer, such as the single photoelectron time spread for 
the full photocathode illuminatiou, the relative collction efficiency 
as a function of the voltage between photocathode and focusing 
electrode, were measured and are discussed, particularly with re- 


_ Spect to the optimization of photomultiplier operating conditions 


for timing applications. Measurements were also made on the 
photomultiplier’s high repetition rate counting performance as well 
as the rate dependent photomultiplier gain. 


4084 (LBL—11028) Performance studies of high gain 
photomultiplier having Z-configuration of microchannel 
plates. Lo, C.C.; Leskovar, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1980. Contract W- 
7405-ENG-48. 10p. (CONF-801103—11). NTIS, PC A02/ 
MF AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

The characteristics of a high gain type ITT F4129 photo- 
multiplier having three microchannel plates in cascade for electron 
multiplication have been investigated. These plates are in the Z- 
configuration. Measurements are given of the gain, dark current, 
cathode quantum efficiency, anode pulse linearity, electron transit 
time, single and multiphoton time spreads, fatigue, and pulse height 
resolution. The gain as a function of transverse magnetic field has 
been measured and is discussed. Photomultiplier characteristics as a 
function of the input pulse repetition frequency have also been in- 
vestigated and discussed. 


4085 (SAND—80-8241) Beta backscatter measurements 
of aluminum ion plating on U-0.75 Ti parts. Dolan, K.W. 
(Sandia National Labs., Albuquerque, NM (USA)). Nov 
1980. Contract AC04-76DP00789. 30p. NTIS, PC A03/MF 
AOl. 

The beta-backscatter method of measuring thin laminates on 
thick substrates was evaluated for possible production inspection 
applications of aluminum ion plating on U-0.75 Ti parts. The choice 
of radiation source, the effects of surface curvature, and back- 
ground radiation from uranium isotopes were examined. Meas- 
urements of aluminum coatings on U-0.75 Ti test coupons and cy- 
lindrical parts were made with the 8-backscatter technique and 
compared to a-transmission measurements. 


4086 Selective fast neutron detector. Chrien, R.E.; Stra- 
chan, J.D. (Princeton University, Plasma Physics Labora- 
tory, Princeton, New Jersey 08544). DE-AC02-76-CHO- 
3073. Rev. Sci. Instrum.; 51: No. 12, 1638-1640(Dec 1980). 

A ZnO(Ga) scintillator has been developed which selective- 
ly detects 14 MeV neutrons in a large 2.5 MeV neutron and hard x- 
ray background. The detector will be useful in measuring the 14 
MeV neutron emission with trace concentrations of tritium in a pre- 
dominately deuterium plasma during early experiments in the Toka- 
mak Fusion Test Reactor (TFTR) or the Joint European Torus 
(JET). 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


4087 (COO—4733-2, pp 72-75) Influence of amplifier 
time constant on proportional counter calibration. Kliauga, 
P.J. Jul 1979. 
In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 
his note describes the observation of the effects of a partic- 
ular electronic parameter on the calibration of proportional 
counters. The effect in question is well-known and in a sense obvi- 
ous, but it is easily overlooked in some applications of proportional 
counters to microdosimetry. Therefore, it is thought worthwhile to 
recount an example where this problem did occur, with a view 
toward helping others avoid such difficulties in the future. The 
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4402 Radiation Effects On Instrument Components, Instruments, Or Electronic Systems 


effect will be of greatest importance for large gas pressures and/or 
small electrode potentials (low gas gain), and for radiation modali- 
ties which exhibit a large dynamic range of energy deposition. 


4088 (COO—4733-2, pp 95-101} Microdosimetry meas- 
urements at the RARAF. Srdoc, D.; Mills, R.E.; Marino, 
S.A. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

A series of microdosimetric spectra has been measured using 
tissue-equivalent proportional counters of various geometrics and 
construction as described in detail in the following paragraphs. The 
counters were exposed to ®°Co gamma rays and 0.44 MeV neutrons 
while operating at pressures corresponding to tissue site sizes of 0.5, 
1 and 2 yw. The aim of these measurements was to obtain reliable 
microdosimetric data for selected types of radiation and to assess 
the magnitude of the so-called wall effect and the influence of the 
geometry of the counter on the shape of spectra. 


4403 Miscellaneous Instruments 
REFER ALSO TO CITATION(S) 3349, 3479, 3995, 4040 


4089 (BNL—28583) Spectrometer control subsystem 
with high level functionality for use at the National Synchro- 
tron Light Source. Alberi, J.L.; Stubblefield, F.W. (Brookha- 
ven National Lab., Upton, NY (USA)). Nov 1980. Contract 
AC02-76CH00016. 9p. (CONF-801103—14). NTIS, PC 
A02/MF AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

We have developed a subsystem capable of controlling step- 
ping motors in a wide variety of vuv and x-ray spectrometers to be 
used at the National Sychrotron Light Source. The subsystem is ca- 
pable of controlling up to 15 motors with encoder readback and 
ramped acceleration/deceleration. Both absolute and incremental 
encoders may be used in any mixture. Function commands to the 
subsystem are communicated via ASCII characters over an asyn- 
chronous serial link in a well-defined protocol in decipherable Eng- 
lish. Thus the unit can be controlled via write statements in a high- 
level language. Details of hardware implementation will be present- 
ed. 


4090 (PB—80-810161) Atmospheric particle detectors. 
1964-April 1980 (citations from the NTIS Data Base), Report 
for 1964-Apr 80. Cavagnaro, D.M. (National Technical In- 
formation Service, Springfield, VA (USA)). May 1980. 
232p. NTIS PC NO1/MF NO1. 

The cited reports cover detectors that are used primarily in 
air pollution and mine emission applications. Citations include mon- 
itoring site selection, applicable instrumentation, and determination 
of particle concentration. Excluded are studies on the chemical 
analysis of particles. (This updated bibliography contains 225 ab- 
stracts, 12 of which are new entries to the previous edition.) 


4091 (UCRL—S50025-80-2, pp 5-8) Portable neutron 
spectrometer acquires neutron data in a mixed neutron- 
gamma field. 30 Sep 1980. 

In Electronics Engineering Department quarterly report 
No.2, 1980. 

A portable, microcomputer-controlled neutron spectrometer 
was developed that acquires neutron data in a mixed neutron- 
gamma field and unfolds it to present an absolute differential flux 
energy spectrum. During spectrum acquisition, neutron and gamma 
events are segregated and only the neutron events are stored. After 
a spectrum of raw data has been acquired, it is then unfolded. 


4092 Instrumentation at temperatures below 1 K. An- 
derson, A.C. (Department of Physics and Materials Re- 
search Laboratory, University of Illinois at Urbana-Cham- 
paign, Urbana, Illinois 61801). DE-AC02-76ERO1198. Rey. 
Sci. Instrum.; 51: No. 12, 1603-1613(Dec 1980). 

This paper, a guide to the literature, is directed to experi- 
mentalists planning to extend their research into the temperature 
range of 0.01—1 K. Included are discussions of refrigeration, ther- 


mal contact and isolation, thermometry, and several examples of 
how standard physical measurement techniques have been adapted 
to the temperature regime below | K. 


4093 Doppler velocimeter for laser accelerated targets. 
Obenschain, S.P.; McLean, E.A.; Gold, S.H. (Naval Re- 
search Laboratory, Washington, D.C. 20375). Rev. Sci. In- 
strum.; 51: No. 12, 1661-1663(Dec 1980). 

A doppler velocimeter utilizing a spectrograph and a short- 
pulse laser probe is described which provides good spatial (20 um) 
and subnanosecond temporal resolution. This system has been used 
to measure the velocity profiles of targets ablatively accelerated to 
very high velocities by a high-power laser beam. In comparison to 
systems employing interferometric techniques, this velocimeter sig- 
nificantly relaxes requirements on the target surface being examined 
and the time resolution needed to measure velocities of rapidly ac- 
celerating surfaces. 


4094 Application of a directly exposed self-scanning 
photodiode array as a linear position sensitive detector in a 
small-angle x-ray scattering instrument. Borso, C.S.; Dany- 
luk, S.S. (Division of Biological and Medical Research, Ar- 
onne National Laboratory, Argonne, Illinois 60439). W-31- 
_ Rev. Sci. Instrum.; 51: No. 12, 1669-1675(Dec 
1980). 

A linear position sensitive small-angle x-ray detector has 
been developed which utilizes a directly exposed self-scanning pho- 
todiode array cooled to liquid nitrogen temperature to reduce fixed 
pattern noise. Direct exposure of the array improves the overall 
sensitivity to 8 keV photons by an order of magnitude over photo- 
conversion techniques. With this improvement in sensitivity, the 
photodiode array has been effectively used to detect x rays from 
weakly scattering biological molecules in solution. The slit-like ge- 
ometry of the photodector elements ideally matches that of a 
Kratky collimator employed with a low-flux x-ray source to en- 
hance greatly the data collection rate. The detective quantum effi- 
ciency and stability of the detector have been determined while 
taking small-angle scattering measurements of proteins and the re- 
sults are quantitatively applied to characterize the performance of 
the instrument. 


4095 Electric gun: a versatile tool for high-pressure 
shock-wave research. Chau, H.H.; Dittbenner, G.; Hofer, 
W.W.; Honodel, C.A.; Steinberg, D.J.; Stroud, J.R.; Wein- 
art, R.C.; Lee, R.S. (Lawrence Livermore Laboratory, 
niversity of California, Livermore, California 94550). W- 
7405-ENG-48. Rev. Sci. Instrum.; 51: No. 12, 1676-1681(Dec 
1980). 

We have developed a versatile tool for generating planar 
shock waves. This system, which we call the electric gun, is capa- 
ble of projecting thin flyer plates with velocities in the range 1—20 
km/s. It is presently being used in high-explosives-initiation experi- 
ments and is being developed for equation-of-state measurements in 
the 1—5 TPa range. We describe the electric gun facilities that are 
operational at Lawerence Livermore Laboratory and discuss appli- 
cations of electric gun technology to problems of interest to shock- 
wave researchers. 


4096 Noise considerations, signal magnitudes, and detec- 
tion limits in a hollow cathode discharge by optogalvanic 
spectroscopy. Keller, R.A.; Zalewski, E.F. (University of 
Californa, Los Alamos Scientific Laboratory, P.O. Box 
1663, Los Alamos, New Mexico 87545). Appl. Opt.; 19: No. 
19, 3301-3305(1 Oct 1980). 

It is demonstrated that the noise in a hollow cathode dis- 
charge results maily from statistical fluctuations of the electrons in 
the circuit. For the elements Na, U, Eu, and Ar, approximately one 
extra electron is produced for every one thousand photons ab- 
sorbed. The nondependence of the magnitude of the optogalvanic 
signal on the ionization potential of the irradiated atom leads us to 
postulate a mechanism where the principal effect of laser irradiation 
is to pump energy into the electron gas. 


4097 Dilatometer. (to Dept. of Energy). US Patent Ap- 
plication 119,709. 8 Feb 1980. 15p. 

A dilatometer mountable to the exterior surface of pressur- 
ized pipe to measure small pressure variations within the pipe is de- 
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scribed. The dilatometer includes two rigid beams tied together by 
nonextensible tensile members on opposite sides of the pipe. One 
member includes a strain gauge mounted to a strain gauge plate. 
Dilation of the pipe distends the beams, stressing the gauge plate. 
The strain is physically magnified on the gauge plate due to its po- 
sition at the end of the beams and in direct proportion to overall 
diametral variation of the pipe due to pressure fluctuations. 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


4098 Production of the ammonium salt of 3,5-dinitro- 
1,2,4-triazole by solvent extraction. Lee, K.Y.; Ott, D.G. (to 
Dept. of Energy). US Patent Application 092,155. 7 Nov 
1979. 13p. 

The ammonium salt of 3,5-dinitro-1,2,4-triazole has utility as 
a chemical explosive. In accordance with the present invention, it 
may readily be produced by solvent extraction using high-molecu- 
lar weight, water-insoluble amines, followed by amination with an- 
hydrous ammonia gas. The aqueous reaction mixture produced in 
the synthesis of the parent compound, 3,5-dinitro-1,2,4-triazole, is 
quite suitable - and indeed is preferred - for use as the feed material 
in the process of the invention. 


4502 Nuclear 


4099 (AD-A—081468) Damage/casualty prediction and 
analysis. Final report, March 1978-July 1979. Shea, J.J. (La 
Jolla Inst., CA (USA)). Jul 1979. Contract DCPA01-78-C- 
0183. 323p. NTIS, PC Al4/MF AOl1. 

This report provides a precise statement of the damage/casu- 
alty prediction problem for arbitrary targeting by the attacker and, 
for attacks against population, presents a general method for pre- 
dicting and bounding casualties from both prompt and delayed ef- 
fects. To illustrate the general formulation and to introduce the ele- 
ments of the approach presented here, discussion is focused on 
eight critical characteristics which essentially define a damage/cas- 
ualty prediction scheme. The methodological foundation of the 
original method includes analytic sub-models for distributions of 
population and hardness and for nuclear weapons phenomenology. 
The method is applicable to any physically realizable joint distribu- 
tion of population and hardness, and is applied to several such dis- 
tributions, including the most realistically fine-grained numerical 
distribution available. The feasibility of interrelating analytically the 
major ingredients of damage/casualty prediction is demonstrated by 
deriving tractable, explicit analytic representations of the interplay 
among the characteristics of the attack, targets, environment, and 
outcome. The general analytic results predict the dispersion/hard- 
ness needed to achieve any specified outcome against any specified 
attack size and they provide both accurate numerical values and 
generalized scaling laws to understand trends, sensitivities, and re- 
gularities. 


4100 (AD-A—081722) The VIBRA-8 subsonic aerody- 
namic nuclear gust vulnerability code. Final report, July 
1978-February 1979. Zartarian, G. (Kaman Avidyne, Bur- 
lington, MA (USA)). 1 May 1979. Contract DNA001-78-C- 
0317. 22p. NTIS, PC A02/MF AO1. 

This report describes certain modifications to the subsonic 
aerodynamic subroutine in the earlier versions of VIBRA to extend 
the applicability of the nuclear vulnerability code over broader 
ranges of Mach number, aspect ratio, and sweep angles. This modi- 
fied version, designated as VIBRA-8, was developed in conjunction 
with a study of the nuclear vulnerability of an aeronautical system. 
A separate classified report has been issued to cover that study. 


4101 (UCRL—50016-80-2) Mechanical Engineering De- 
partment technical review. Simecka, W.B.; Denney, R.M.; 
Talaber, C. (eds.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Jul 1980. Contract W-7405- 
ENG-48. 93p. NTIS, PC A05/MF AOl1. 

The Mechanical Engineering Department Technical Review 
is published to inform the readers of various technical activities 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5001 Basic Studies 


within the department, to promote an exchange of ideas, and to 
give credit to the personnel who are achieving the results. The 
report is formatted into two parts: technical achievements and pub- 
lication abstracts. The first is divided into 8 engineering divisions, 
i.e., nuclear test, nuclear explosives, weapons, energy systems, re- 
search, materials, magnetic fusion, and materials fabrication. The 
names of the personnel and the division accomplishing specific 
work are provided. (LCL) 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


4102 SATDAS: for air-sea interaction data acquisition 
using satellite telemetry. Lobecker, R.N.; SethuRaman, S.; 
Field, G. (Raytheon Ocean Systems Co., Newport, R.I. 
02840). DE-AC02-76CH00016. Bull. Am. Meteorol. Soc.; 61: 
No. 10, 1212-1222(Oct 1980). 

SATDAS (Satellite Data Acquisition System) is a data ac- 
quisition system utilizing a satellite telemetry link that has been de- 
veloped for Brookhaven National Laboratory, Upton, N.Y. It is to 
be used for air-sea interaction and oceanographic experiments. It is 
microprocessor-based with all functions under software control. 
These include data interrogation and acquisition, timing control, 
tape storage, and data telemetry. Data processing programs are in- 
cluded to calculate averages, variances, and covariances. Diagnos- 
tic routines are included for system self-test. The use of the micro- 
processor has resulted in a very simple configuration with an ac- 
cordingly high level of reliability. Telemetry to shore is via the 
GOES (Geostationary Operational Environmental Satellite). 
SATDAS provides a unique combination of in situ processing, 
system self-check, on-board recording, and satellite telemetry. 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 3756, 3757, 4139, 4152, 4153, 4154, 4158, 
4241 


4103 (CONF-7904143—) Carbon Dioxide Effects Re- 
search and Assessment Program. Workshop on environmental 
and societal consequences of a possible CO2-induced climate 
change. (American Association for the Advancement of Sci- 
ence, Washington, DC). Oct 1980. Contract AS0I- 
79EV 10019. 486p. NTIS, PC A21/MF AOl. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The Workshop was part of a process of elucidating areas of 
uncertainty where research is needed before meaningful forecasts 
and sound decisions can be made about the COz issue. The confer- 
ees were divided into five panels dealing with the ocean and the 
cryosphere: the less managed biosphere; the managed biosphere 
(chiefly agricultural, forest, and grazing lands); the ways society 
and its institutions might respond to climate changes; and issues in- 
volving the economic and geopolitical consequences of CO: build- 
up. Also, 28 papers or discussion drafts dealing with a wide variety 
of topics were contributed to the conference. 


4104 (CONF-7904143—, pp 44-78) Environmental ef- 
fects on the managed biosphere. Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA G Apr 1979). 

The panel assumes that a doubling of atmospheric CO, will 
require adaptive response to changing climatic conditions and alter- 
ation in plant growth rates induced by an increase in photosynthet- 
ic efficiency. The panel is optimistic that US agriculture and forest- 
ry will be able to adapt to the new environment. This confidence 
derives in part from the historical ability of farmers, ranchers, and 
foresters to cope successfully with already existing interannual vari- 
ations in weather patterns and also from the projected capability of 
the agricultural research establishment to develop new varieties of 
crops, improved breeds of livestock, and specialized cropping tech- 
niques and equipment. If climate does change, crop preduction pat- 
terns will likely be altered, which will necessitate changes in inter- 
national trade. Food reserves would be desirable to ensure that 
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markets and commerce operate efficiently. Future research should 
attempt to quantify the relationship between plant gains expected 
from increased CO, (an increase in CO, taken alone may be advan- 
tageous to agriculture, rangelands, and forestry) and plant losses be- 
cause of possibly warmer and drier conditions. Thus efforts should 
be made to assess crop productivity under elevated levels of CO. 
and to develop economically important crops, practices, and food 
animals that provide greater resistance to environmental stresses 
and to competing biological systems (insects, diseases, weeds). 


4105 (CONF-7904143—, pp 122-125) CO» problem: un- 
precedented challenges and opportunities. Brown, G.E. Jr. 
Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Jf it turns out that we are incapable of averting a CO:-in- 
duced crisis, or if no such problem emerges, we still will benefit 
from attempting to address the problem. In the long-run, climate 
change is inevitable, and any improvement in our ability to deal 
with its impacts will be valuable. The obstacles to meeting the chal- 
lenge posed by the CO, problem are enormous, but the rewards 
that can be derived from working on the problem are also great. 
Can we really afford to give the problem anything less than our 
best try. 


4106 (CONF-7904143—, pp 127-131) Study of climatic 
impacts of CO. increase with a mathematical model of the 
global climate. Manabe, S.; Stouffer, R.J. (Princeton Univ., 
NJ). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

This paper describes some of the new results from an on- 
going study of the response of a mathematical model of the global 
climate to an increase in the CO2-content of the atmosphere. 


4107 (CONF-7904143—, pp 141-147) Impact of future 
atmospheric CO, increases. Wigley, T.M.L. (Univ. of East 
Anglia, Norwich, England). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

DOE policy role relative to CO2 climate modification is dis- 
cussed. (PCS) 


4108 (CONF-7904143—, pp 152-182) Climatic warming 
and collapse of the West Antarctic Ice Sheet. Hughes, T.; 
oe J.L.; Denton, G.H. (Univ. of Maine, Orono). Oct 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

This report reviews parts of chapters 5, 6, and 7 in the book, 
The Last Great Ice Sheets (Wiley-Interscience, in press), that are 
pertinent to disintegration of the West Antarctic Ice Sheet trig- 
gered by climatic warming. Chapter 5 presents the method used to 
reconstruct ice sheets during the last ice-age maximum from 21,000 
to 17,000 years ago (Hughes, 1980), chapter 6 presents the results of 
these reconstructions (Hughes and others, 1980), and chapter 7 pre- 
sents a working hypothesis for the disintegration history of the 
West Antarctic Ice Sheet (Stuiver and others, 1980). The book pre- 
sents the University of Maine contribution to CLIMAP (Climate: 
Long-Range Investigation, Mapping, and Prediction). 51 references. 


4109 (CONF-7904143—, pp 183-187) Environmental ef- 
fects on the oceans, cryosphere and ocean biota. Flohn, H. 
(Univ. of Bonn, Germany). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The greenhouse effect as modified by carbon dioxide is dis- 
cussed in relation to synergistic effects of trace gases, especially ni- 
trous oxide as released from nitrogen fertilizers. Coastal and equato- 
rial upswelling are reviewed. (PSB) 
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4110 (CONF-7904143—, pp 237-249) Effects of in- 
creased atmospheric CO, on Great Lakes. Eadie, B.J. (Na- 
tional Oceanic and Atmospheric Administration, Ann 
Arbor, MI). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The author discusses several models for prediction of atmos- 
pheric levels of CO2 based on different fossil fuel consumption 
rates, oceanic mixing and biological uptake scenarios. Data are tab- 
ulated. (PSB) 


4111 (CONF-7904143—, pp 260-274) Increased CO, ef- 
fects on the environment and in turn on agriculture and for- 
estry. Pimentel, D. (Cornell Univ., Ithaca, NY). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The continued increase in the burning of fossil fuels and the 
continued trend to remove forests and other vegetation from fuel, 
agriculture, housing, and highways in the world will contribute to 
the rising level of atmospheric CO2. The projection is that these 
two major factors will about double the CO: level in the atmos- 
phere by the middle of the next century. For North America it is 
projected the temperature will rise about 2°C and associated with 
this will be about 10% to 30% decline in rainfall in certain regions. 
The effect of these climatic changes will be to reduce crop yields 
from 10 to 25% as measured by wheat and corn. Forest growth 
should also be reduced. Contributing to the reduced crop and forest 
yields will be more severe pest problems, particularly insect pests. 
The increased CO2 level should through fertilization raise the 
growth rate of plants. This fertilization will probably be more than 
offset by the reduced plant growth rate due to high temperatures, 
low moisture, and increased pests. Hence, the raised levels of CO2 
will probably overall reduce food and forestry production in North 
America. 


4112 (CONF-7904143—, pp 295-302) Impact of en- 
hanced atmospheric CO. on managed forests. Phares, R.E. 
(Dept. of Agriculture, Washington, DC). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The author concludes that any of the climatic changes that 
might occur from atmospheric additions are likely to be deleterious. 
With few exceptations, forest tree species are generally best fitted 
to the climate in which they are found. Evolutionary adaptations to 
a rapidly changing climate could not be expected. Consequently, 
any appreciable permanent change in worldwide climate would 
likely reduce forest productivity for a long time. 


4113 (CONF-7904143—, pp 303-313) Climate change to 
the year 2000 and possible impacts on world agriculture. 
Gasser, W.R. (Dept. of Agriculture, Washington, DC). Oct 
1980. 


From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The study was divided into three phases: (I) definition and 
estimation of the likelihood of changes in climate during the next 
25 years, and the development of climate scenarios for the year 
2000; (II) estimation of the likely effects of possible climatic 
changes on selected crops in specified countries, and development 
of a methodology for combining crop responses and climatic prob- 
abilities into climate/crop scenarios for the year 2000; (III) evalua- 
tion of the domestic and international policy implications of the cli- 
mate/crop scenarios. The results of Phase I have been published in 
a National Defense University publication, Climate Change to the 
Year 2000: a Survey of Expert Opinion, February 1978. The re- 
search on Phases II and III have been completed and we plan to 
publish the results in a few months. 


4114 (CONF-7904143—, pp 314-322) Effects of in- 
creased CO, and temperature on winter wheat yields. Kane- 
masu, E.T. (Kansas State Univ., Manhattan). Oct 1980. 
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From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Both yield and growth of winter wheat are strongly corre- 
lated to the total amount of photosynthate fixed during the season. 
The model can be used to estimate the effect of increasing CO and 
temperature on wheat yields. (PSB) 


4115 (CONF-7904143—, p 442-462) Impacts of climat- 
ic change on human society. Ichimura, S. (Kyoto University, 
Yoshida, Japan). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

This paper attempts to answer the following two questions: 
(1) how the climatic information is related to and is used to assess 
the primary or direct effect of climate on the socio-economic vari- 
ability of human society; (2) what kind of social scientific knowl- 
edge may be relevant to assess the indirect or secondary effect on 
the variability of human society even to the extent of political insta- 
bility in international relations. 


4116 (CONF-7904143—, pp 463-470) International in- 
stitutional responses to the prospect of global warming. Bus- 
terud, J.; Marks, K. (Center for Environmental Conflict 
Resolution, Palo Alto, CA). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The prospect of a man-induced climate change resulting 
from the dispersion of CO2 into the atmosphere poses a problem of 
unparalleled dimension and complexity. To address this issue, an in- 
ternational network of communication must be developed through 
which strategies for dealing with the COz issue can be assessed and 
implemented, should nations decide to adopt an attitude other than 
political stoicism. As international environmental policy decisions 
must ultimately be carried out through political channels, it be- 
comes essential that we scrutinize the means by which such policy 
is presently constructed, consider the constraints inherent in exist- 
ing institutions, and reflect upon the resulting need for institutional 
refinement so that we may better respond to the threat of global 
climatic change. 


4117 (ORNL—5441/R1) Inventory of sources of com- 
puterized ecological information. Tucker, C.S.; Huber, E.E. 
(Oak Ridge National Lab., TN (USA)). Oct 1980. Contract 
W-7405-ENG-26. 73p. NTIS, PC A04/MF AOl1. 

This is an inventory of computer-searchable ecological data 
bases and information centers dealing primarily with information 
concerning the United States and the continental shelf. The data 
sources cover physical, chemical, and biological aspects of the envi- 
ronment. The documentation includes a brief description of the 
data base information resources, geographic coverage, charges, and 
availability to external users. 


4118 Observation system used to study the marine 
boundary layer over the Bay of Bengal during summer 
MONEX 79. SethuRaman, S.; Michael, P.; Tuthill, W.A.; 
McNeil, J. (Atmospheric Sciences Division, Department of 
Energy and Environment, Brookhaven National Labora- 
tory, Upton, N.Y. 11973). DE-AC02-76CH00016. Bull. Am. 
Meteorol. Soc.; 61: No. 10, 1204-1211(Oct 1980). 

An observation system used to study the marine boundary 
layer over the Bay of Bengal at Digha Beach, West Bengal, India, 
as part of the International Monsoon Experiments (MONEX 79) is 
described in this paper. It was a portable system that was designed 
to facilitate ease in transportation, to be quick to assemble, inde- 
pendent and self-sufficient in power supply, and to operate in 
remote sites for long periods of time. The experiments consisted of 
measurements of atmospheric turbulence and fluxes of momentum, 
heat, and water vapor from a 10 m high coastal meteorological 
tower. Mean meteorological parameters were measured with an 
automated electronic weather station. Wind speed and direction 
profiles in the planetary boundary layer were obtained with pilot 
balloon soundings. 
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4119 (AD-A—081520) Federal Aviation Administration 
high altitude pollution program, second biennial report pre- 
pared in accordance with the ozone protection provision, sec- 
tion 153(g), of the Clean Air Act Amendments of 1977. Bi- 
ennial report, January 1978-December 1979. Sundararaman, 
N.; Smith, W.; Rogers, J. (Federal Aviation Administration, 
Washington, DC (USA). Office of Environment and 
Energy). Dec 1979. 65p. NTIS, PC A04/MF AOl1. 

This report was prepared in accordance with the Strato- 
spheric Ozone Protection provisions of Public Law 95-95, the 
Clean Air Act Amendments of 1977. The impact of high altitude 
aviation on stratospheric ozone is now believed to be an increase in 
total columnar ozone for flights up to 20 km (about 66,000 feet). 
This result has been brought about through improvements in one- 
dimensional chemical kinetics-transport model of the stratosphere. 
They show that aircraft-injected pollutants (primarily nitrogen 
oxides) generate ozone through simplified ‘smog’ mechanisms in the 
upper troposhere and lower stratosphere while depleting it through 
the classic catalytic destruction mechanism at higher altitudes. The 
net result at present is a slight overall ozone increase. The uncer- 
tainty in the present model calculations, however, is unknown. The 
effort of the High Altitude Pollution Program of the Federal Avi- 
ation Administration is aimed at identifying and resolving the un- 
certainties so that a ‘consensus’ method or methods can be obtained 
for future assessments of the impacts of high altitude aviation on 
the environment. 


4120 (BNL—51169) Program summaries for 1979: envi- 
ronmental programs. (Brookhaven National Lab., Upton, 
NY (USA)). Dec 1979. Contract AC02-76CHO00016. 127p. 
NTIS, PC A07/MF AOl1. 

Progress in research is reported for the three Divisions and 
one Group. Current programs in the Atmospheric Sciences Divi- 
sion include major participation in the multilaboratory cooperative 
Multistate Power Production Pollution Study - Regional Acidity of 
Industrial Emissions (MAP3S-RAINE), involving both field and 
modeling studies related to power-plant produced atmospheric pol- 
lutants on a regional scale, the study of the meteorology of the 
coastal land-sea interface, including both field and analytical activi- 
ties, and field and modeling studies of the exchange of momentum, 
heat, and water vapor between the atmosphere and the ocean. The 
Environmental Chemistry Division is engaged in a wide range of 
programs including the development of methodologies and practi- 
cal instrumentation for the detection and measurement of a variety 
of atmospheric constituents at ambient levels in real time in the 
field and in the laboratory, development and measurement of at- 
mospheric tracers at extremely low levels, theoretical, laboratory, 
and field studies of the formation and behavior of aerosol particu- 
lates, and studies of gaseous and particulate emissions at power 
plants and in stack plumes in the atmosphere. The programs in 
Oceanographic Sciences include studies on coastal transport and 
diffusion, primary production and utilization, food chain dynamics, 
and ecosystems analysis. Emphasis in the Land and Freshwater En- 
vironmental Sciences Group has been on the effects of acid rain 
caused by energy-related pollutants on field crops, microbiota, and 
forest and freshwater ecosystems. Studies of the effects of acidifica- 
tion on the biota and biological processes of freshwater lakes are 
reported. Areas in the eastern United States sensitive to acidifica- 
tion were evaluated and mapped in a field and library study. (JGB) 


4121 (COO—1199-61) Spatial variability of rain water 
impurities in mesoscale events. Gatz, D.F.; Naiman, D.Q. (Il- 
linois State Water Survey, Urbana (USA)). 1980. Contract 
AS02-76EV01199. lip. (CONF-801064—3). NTIS, PC 
A02/MF AO1. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 


Oct 1980). 

Information of spatial variability of rain water impurities is 
important to assessing the accuracy of atmospheric deposition esti- 
mates. The time period of deposition that is of interest ranges from 
a single envent to monthly or annuai, depending on the application. 
Of the few measurements of rain water impurity variability that 
exist, most are for monthly deposition over space scales measured 
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in hundreds of kilometers. This paper reports varibility of soluble 
Li, Na, K, Ca, and Zn over 14 single events, measured by 80 col- 
lectors over 2000 km? near St. Louis during summers, 1972 to 1974. 
Variability is expressed in terms of the distance at which correla- 
tions drop to 0.5 (the correlation distance). We observed correla- 
tion distances ranging from 0.9 to 3 km, for event deposition, in 
sharp contrast to correlation distances of 100 km or more measured 
previously for monthly concentration and deposition. Taking ac- 
count of these correlations results in decreases in the confidence in- 
tervals about the network mean. For the impurities measured, these 
improvements ranged from 19 to 46%, relative to those obtained 
when correlations were ignored. 


4122 (PB—80-162217) Arsenic: a preliminary materials 
balance. Lowenbach, W.A.; Schlesinger, J.S. (Lowenbach 
and Schlesinger Associates, Inc., McLean, VA (USA)). Mar 
1979. 65p. NTIS, PC A04/MF AOl1. 

Existing data on the natural and anthropogenic sources of ar- 
senic emissions are compiled and presented in a fully annotated tab- 
ular format. Arsenic distribution in the environment is graphically 
displayed in terms of air, land, and water emissions. Fossil fuel con- 
sumption for energy production, arsenic production and commer- 
cial use, and primary copper smelting are identified as the three 
major sources of environmental emissions. Data gaps are identified 
and recommendations for further study outlined. 


4123 (PB—80-163025) Air pollution emissions inventory 
systems, Appendix A: Emissions inventory in Belgium. 
(North Atlantic Treaty Organization, Brussels (Belgium). 
Committee on the Challenges of Modern Society). Jul 1979. 
55p. NTIS, PC A04/MF AOI. 

This document is an appendix to report number PB80- 
109010; it gives a general overview of emissions inventory systems 
as well as methods currently applied in Belgium. 


4124 (PB—80-163496) Localized air quality impacts of 
diesel particulate emissions. Technical report. Atkinson, R.D. 
(Environmental Protection Agency, Ann Arbor, MI 
(USA)). Nov 1979. 59p. NTIS, PC A04/MF AO1. 

A number of studies are available which attempts to predict 
the level of diesel exhaust particulate along the roadway resulting 
from the increased use of diesel engines as power plants for light- 
and heavy-duty vehicles. Among these are reports prepared by 
EPA, the Southwest Research Institute, General Motors Corp., 
Toyota Motor Co., and the Aerospace Corp. When trying to evalu- 
ate the results of these studies, the rate of diesel penetration into the 
market, vehicle emission factors, traffic density and meteorological 
conditions are among the variables encountered. This report at- 
tempts to establish a broader base of comparison among these stud- 
ies than presently exists. This report consists of three basic sections: 
the first provides a brief description of the various studies; the 
second incorporates the standardizing assumptions in the modifica- 
tion procedure; and, the third compares the studies based on the 
changes made in section two. 


4125 (PB—80-166572) Environmental outlook 1978/79. 
Annual report, 1978-79. Meyer, R.; Blair, C.; Cooper, D.S.; 
Hall, P.; Reither, R. (International Research and Technol- 
ogy Corp., McLean, VA (USA)). Jan 1980. Contracts EPA- 
68-01-4309; EPA-68-01-4358. 167p. NTIS, PC A08/MF AOl1. 

Projections of pollutants produced and released to air and to 
bodies of water, by Federal Region, from 1975 to 1990 are present- 
ed and discussed. These are projections of the Strategic Environ- 
mental Assessment System (SEAS), which is a computer model 
consisting of a detailed sector by sector economic model, and a set 
of emission coefficients describing regulated levels of control of 
each industrial sector and region. The conventional air pollutants 
treated included particulates, sulfur oxides, nitrogen oxides, hydro- 
carbons, and carbon monoxide. Point source water pollutants treat- 
ed include suspended solids, dissolved solid, oil and grease, bio- 
chemical oxygen demand, and chemical oxygen demand. Certain 
cases of toxics discharged to air and water from a list of beryllium, 
cadmium, manganese, nickel, and selenium are also included. The 
projections are diven by three sets of energy and GNP growth as- 
sumptions, spanning from 2.8% to 3.7% per year GNP growth. An 
interpretation of the National Energy Plan I is used as the set of 
high growth assumptions. 
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4126 (PNL-SA—8418) Precipitation chemistry: its be- 
havior and its calculation. Hales, J.M. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Feb 1980. Con- 
tract AC06-76RL01830. 65p. (CONF-800560—3). NTIS, PC 
A04/MF AOl1. 

From International conference on air pollutants and their ef- 
fects on the terrestrial ecosystem; Banff, Alberta, Canada (May 
1980). 

The purposes of this paper are twofold. The first of these is 
to present a rational basis for examining the aggregate set of sca- 
venging-calculation techniques, and for guiding the reader in his 
course toward choosing the most appropriate technique for his par- 
ticular application. The second purpose of this paper is to present a 
somewhat brief survey of our current understanding of scavenging 
and precipitation chemistry. Both objectives will be implemented 
by a flowchart approach, which attempts to draw the various facets 
of scavenging calculations together and present a generalized ap- 
proach to the problem in total. The mathematical level of this 
paper is restricted to the presentation of the equations necessary to 
provide the reader with a basic appreciation of the fundamental 
concepts involved. References to more detailed mathematical treat- 
ments are cited at appropriate juncture points, for the reader inter- 
ested in more detailed pursuit. 


4127 Relation between atmospheric trace species varia- 
bilities and solar UV variability. Penner, J.E.; Chang, J.S. 
(Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). J. Geophys. Res.; 85: No. C10, 
5523-5528(20 Oct 1980). 

It has been suggested (Hudson,[1977]) that monitoring Os 
levels in the upper stratosphere may provide an early warning 
signal for detection of changes in ozone owing to the effects of in- 
creasing chlorine burden. Penner and Chang [1978] suggested that 
the possible influence of changing solar UV flux may hinder this 
effort. Their study is extended here to investigate whether measure- 
ment of other trace species may yield more definitive information. 
Present study suggests that the long-term trend in upper strato- 
spheric N2O may provide more suitable data, though indirect, on 
the supposed solar UV variations, hence better quantification of one 
potential mechanism of long-term natural variations in ozone. 


4128 Estimating vertical diffusion from routine meteoro- 
logical tower measurements. Draxler, R.R. (Air Resources 
Labs., Silver Spring, MD). Atmos. Environ; 13: 1559- 
1564(1979). 

Data from an instrumented meteorological tower are used to 
calculate vertical dispersion coefficients and vertical diffusivities 
using surface layers concepts. The tower instrumentation is similar 
to that at many power plant sites and only a temperature gradient 
and wind speed are required for the calculations. The calculated 
vertical turbulence compares well with bivane data collected on the 
tower. Calculations of vertical dispersion also compare well with 
dispersion data collected at other sites. 


4129 (PB—80-159049) A Gaussian plume dispersion 
model applicable to a complex motorway interchange. Col- 
will, D.M.; Middleton, D.R.; Butler, J.D. (Transport and 
Road Research Lab., Crowthorne (UK)). [nd]. 30p. NTIS, 
PC A03/MF AOl1. 

A dispersion model has been developed to estimate concen- 
trations of inert gaseous pollutants from curved, circular, and 
straight sections of a complex road interchange. Three, two or one 
map references define curves, liues and circles, respectively. Other 
input data required are traffic flows, emission parameters, road 
heights, wind direction and speed, cloud cover, time, and latitude. 
A continuous point-source or Gaussian plume is integrated trapezoi- 
dally by stepping along each section of road. Concentrations of pol- 
lutants are shown to be very dependent on the relative heights of 
road and observer. At small wind angles predictions for a finite 
road agreed with published calculations for an infinite line source. 
Concentrations decrease rapidly at large wind angles where the 
wind-observer line leaves the road. Concentration curves of nitric 
oxide taken within a road system resemble those predicted by the 
model. 
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REFER ALSO TO CITATION(S) 3522, 3703 
5005 Site Resource And Use Studies 


4130 (DOE/LC/10787—63) Meteorological and clima- 
tological investigation: review of July-December 1979 investi- 
gative period. Spradlin, H.K.L.; Lundberg, D.R. (Geokine- 
tics, Inc., Concord, CA (USA)). Sep 1980. Contract FC20- 
78LC10787. 78p. NTIS, PC AOS/MF AOI. 

The specific goals of the meteorological and climatological 
investigations on the Geokinetics Incorporated (GKI) field research 
site (Section 2, T14S, R22E) in Uintah County, Utah, are to collect, 
reduce and analyze meteorological and microclimatological data for 
the purpose of: (1) obtaining knowledge of the structure and flexi- 
bility of the local microclimate; (2) evaluating any trends associated 
with the locale; and (3) monitoring for project induced changes in 
the local microclimate. The findings presented herein reflect the re- 
sults of the collection, reduction and analysis of raw data acquired 
during the investigative period from July 1, 1979 through Decem- 
ber 31, 1979. In addition, a composite profile summary of findings 
for the entire year (1979) are presented as an addendum to the 
report. During the latter six-months of 1979, the results were found 
to be consistent with those gathered during the same period the 
previous year. 


4131 (DOE/LC/10787—63(Vol.1)) Meteorological and 
climatological investigation: review of July-December 1979 in- 
vestigative period. Appendix D. (WestAq Corp., Grand 
Valley, CO (USA)). 1979. Contract FC20-78LC10787. 187p. 
NTIS, PC A09/MF AOI. 

The specific goals of the meteorological and climatological 
investigations on the Geokinetics Incorporated (GKI) field research 
site (Section 2, T14S, R22E) in Uintah County, Utah, are to collect, 
reduce and analyze meteorological and microclimatological data for 
the purpose of: (1) obtaining knowledge of the structure and flexi- 
bility of the local microclimate; (2) evaluating any trends associated 
with the locale; and (3) monitoring for project induced changes in 
the local microclimate. The findings presented herein reflect the re- 
sults of the collection, reduction and analysis of raw data acquired 
during the collection, reduction and analysis of raw data acquired 
during the investigative period from July 1, 1979 through Decem- 
ber 31, 1979. in addition, a composite profile summary of findings 
for the entire year (1979) are presented as an addendum to the 
report. During the latter six-months of 1979, the results were found 
to be consistent with those gathered during the same period the 
previous year. 


4132 (DOE/LC/10787—63(Vol.2)) Meteorological and 
climatological investigation: review of July-December 1979 in- 
vestigative period. Appendix D. (WestAq Corp., Grand 
Valley, CO (USA)). 1979. Contract FC20-78LC10787. 153p. 
NTIS, PC A08/MF AO1. 

The specific goals of the meteorological and climatological 
investigations on the Geokinetics Incorporated (GKI) field research 
site (Section 2, T14S, R22E) in Uintah County, Utah, are to collect, 
reduce and analyze meteorological and microclimatological data for 
the purpose of: (1) obtaining knowledge of the structure and flexi- 
bility of the local microclimate; (2) evaluating any trends associated 
with the locale; and (3) monitoring for project induced changes in 
the local microclimate. The findings presented herein reflect the re- 
sults of the collection, reduction and analysis of raw data acquired 
during the investigative period from July 1, 1979 through Decem- 
ber 31, 1979. In addition, a composite profile summary of findings 
for the entire year (1979) are presented as an addendum to the 
report. During the latter six-months of 1979, the results were found 
to be consistent with those gathered during the same period the 
previous year. 
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REFER ALSO TO CITATION(S) 4104, 4117 


4133 (DOE/EV/02371—T1) Map of mixed prairie 
grassland vegetation, Rocky Flats, Colorado. Clark, S.J.V.; 
Webber, P.J.; Komarkova, V.; Weber, W.A. (Colorado 
Univ., Boulder (USA)). 1980. Contract AS02-76EV02371. 
90p. NTIS, PC A05/MF AO1. 

A color vegetation map at the scale of 1:12,000 of the area 
surrounding the Rocky Flats, Rockwell International Plant near 
Boulder, Colorado, provides a permanent record of baseline data 
which can be used to monitor changes in both vegetation and envi- 
ronment and thus to contribute to future land management and 
land-use policies. Sixteen mapping units based on species composi- 
tion were identified, and characterized by two 10-m? vegetation 
stands each. These were grouped into prairie, pasture, and valley 
side on the basis of their species composition. Both the mapping 
units and these major groups were later confirmed by agglomer- 
ative clustering analysis of the 32 vegetation stands on the basis of 
species composition. A modified Bray and Curtis ordination was 
used to determine the environmental factor complexes controlling 
the distribution of vegetation at Rocky flats. Recommendations are 
made for future policies of environmental management and predic- 
tions of the response to environmental change of the present vege- 
tation at the Rocky Flats site. 


4134 (ORNL—5666) Environmental Sciences Labora- 
tory dedication, February 26-27, 1979. Auerbach, S.I.; Mille- 
mann, N.T. (eds.). (Oak Ridge National Lab., TN (USA)). 
Sep 1980. Contract W-7405-ENG-26. 153p. NTIS, PC A08/ 
MF AOl. 

The dedication of the new Environmental Sciences Labora- 
tory coincided with the 25th year of the establishment of the sci- 
ence of ecology at Oak Ridge National Laboratory. That quarter 
century witnessed the evolution of ecology from an obscure, back- 
water discipline of biology to a broadly used, everyday household 
word. The transition reflected broad and basic changes in our social 
and cultural view of the world. This was brought about as a result 
of the awareness developed in our society of the importance of the 
environment, coupled with efforts of ecologists and other environ- 
mental scientists who identified, clarified, and formulated the issues 
and challenges of environmental protection for both the lay public 
and the scientific community. In many respects, the activities in 
ecology at ORNL were a microcosm of the broader social scene; 
the particular problems of the environment associated with atomic 
energy needed to be defined in scientific terms and articulated in 
both the specific and general sense for a larger audience which was 
unfamiliar with the field and somewhat alien to its concepts and 
philosophy. The success of this effort is reflected in the existence of 
the new Environmental Sciences Laboratory. This dedication 
volume brings together the thoughts and reflections of many of 
these scientists whose efforts contributed in a unique and individ- 
ualistic fashion not only to ORNL but also to the national identifi- 
cation of ecology and its importance to the achievement of our na- 
tional goals. Their remarks and presentations are not only a pleas- 
ant and personally gratifying recapitulation of the past and of 
ORNL ’s contributions to ecology but also portend some of the 
challenges to ecology in the future. 


4135 Kaolins: sources of differences in cation-exchange 
capacities and cesium retention. Lim. C.H.; Jackson, M.L.; 
Koons, R.D.; Helmke, P.A. (Univ. of Wisconsin, Madison). 
Ann. Bot. (London); 28: No. 3, 223-229(1980). 

Seven kaolins from Georgia (southeastern USA), ranging 
from high to low commercial grade, were characterized by x-ray 
powder diffraction and chemical techniques to establish that the 
variation in quality was caused by impurities. The Ca and Cs 
cation-exchange capacities (CEC) varied from 2.67 to 8.17 and 
from 3.29 to 8.77 meqg/100 g, respectively. The external surface 
CEC of kaolinite ranged from 0 to 1 meq/100 g. The Cs-retention 
capacity (0.19 to 1.14 meq/100 g) was closely related to Cs-meas- 
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ured vermiculite content and this content plus specific surface mica 
content. The Cs retention appeared to be primarily related to the 
presence of interlayer wedges at mica/vermiculite XY interfaces. 


5103 Radioactive Materials Monitoring And Transport 
REFER ALSO TO CITATION(S) 3544, 4239 


4136 (BNL—51257) Reconstruction of chronic dose 
equivalents for Rongelap and Utirik residents: 1954 to 1980. 
Lessard, E.T.; Greenhouse, N.A.; Miltenberger, R.P. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1980. 
Contract AC02-76CH00016. 60p. NTIS, PC A04/MF AOl1. 

From June 1946 to August 1958, the US Department of De- 
fense and Atomic Energy Commission conducted nuclear weapons 
tests in the Northern Marshall Islands. BRAVO, an aboveground 
test in the Castle series, resulted in radioactive fallout contaminat- 
ing Rongelap and Utirik Atolls. On March 3, 1954, the inhabitants 
of these atolls were relocated until radiation exposure rates declined 
to acceptable levels. Environmental and personnel radiological 
monitoring programs were begun in the mid 1950's by Brookhaven 
National Laboratory to ensure that dose equivalents received or 
committed remained within US Federal Radiation Council Guide- 
lines for members of the general public. Body burden and dose 
equivalent histories along with activity ingestion patterns post 
return are presented. Dosimetric methods, results, and internal dose 
equivalent distributions for subgroups of the population are also de- 
scribed. 


5105 Site Resource And Use Studies 


4137 (PB—80-162308) An archaeological survey of the 
West Central Colorado coal leases. Volume I - Settlement 
analysis. Final report, Sep 77-Dec 79. Hibbets, B.N.; Grady, 
J.; Halasi, J.A.; Huse, H.; Eddy, F.W. (Archaeological As- 
sociates, Inc., Boulder, CO (USA)). 1979. Contract HCRS- 
C3560(77). 279p. NTIS, PC A1l3/MF AOl1. 

A Class II cultural resources inventory was conducted on a 
16% sample (28,466 acres) of a project of 175,279 acres located in 
the Grand Valley and the Paonia region of west central Colorado. 
A stratified random sampling scheme utilizing vegetation as a strati- 
fying criterion resulted in 90 sites and 155 isolated finds being locat- 
ed in 12 separate survey transects. Eight site types were defined 
and five variables related to site locations were examined. A predic- 
tive model was developed for estimating expected sites in the proj- 
ect with a general settlement pattern postulated for Transect 7 
which contains 79% of all sites and 67% of all isolated finds re- 
corded. It is recommended that Transect 7 be considered eligible 
for nomination to the National Register of Historic Places. 
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4138 Steady-state growth of the marine diatom Thalas- 
siosira pseudonana. Olson, R.J. (Scripps Inst. of Oceanog- 
raphy, La Jolla, CA); SooHoo, J.B.; Kiefer, D.A. Plant Phy- 
siol.; 66: No. 3, 383-389(Sep 1980). 

Seasonal studies of the vertical distribution of nitrate, nitrite, 
and phytoplankton in the oceans and studies using "N as a tracer 
of nitrate metabolism indicate that the reduction of nitrate by phy- 
toplankton is a source of nitrite in the upper waters of the ocean. 
To better understand this process, the relationship between nitrate 
uptake and nitrite production has been examined with continuous 
cultures of the small marine diatom Thalassiosira pseudonana. In a 
turbidostat culture, the rates of nitrite production by T. Pseudonana 
increase with light intensity. This process is only loosely coupled to 
rates of nitrate assimilation since the ratio of net nitrite production 
to total nitrate assimilation increases with increased rates of growth. 
In continuous cultures where steady-state concentrations of nitrate 
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and nitrite were varied, T. pseudonana produced nitrite at rates 
which increased with increasing concentrations of nitrate. Again, 
the rates of nitrite production were uncoupled from rates of nitrate 
assimilation. The study was used to derive a mathematical descrip- 
tion of nitrate and nitrite metabolism by T. pseudonana. The valid- 
ity of this model was supported by the results of a study in which 
'5N-labeled nitrite was introduced into the continuous culture, and 
the model was used to examine patterns in distribution of nitrite in 
the Antarctic Ocean and the Sargasso Sea. 


5202 Chemicals Monitoring And Transport 


4139 (ANL—79-65(Pt.IIT)) Radiological and Environ- 
mental Research Division. Annual report, January-December 
1979. (Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 89p. NTIS, PC A05/MF A0O1. 

Research programs conducted during 1979 are summarized. 
Areas of study included the collection of meteorological data and 
air samples from southern Lake Michigan, trace metal analyses of 
pollutants such as cadmium in the Great Lakes ecosystem, the envi- 
ronmental and biological effects of pollutants and thermal dis- 
charges on aquatic ecosystems, the effects of SO2 on soybeans, and 
the behavior of transuranic elements in the environment. (ACR) 


4140 (CONF-7904143—, pp 1-23) Environmental ef- 
fects on the oceans, cryosphere, and ocean biota. Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

To evaluate the possible impacts of climate change on the 
West Antarctic ice sheet and the world’s fisheries, there must be a 
better understanding of the oceans’ physical responses to changes of 
wind stress, atmospheric temperature, and net freshwater input. If 
wind stresses slacken by some 40 percent and temperatures increase 
by several degrees centigrade, there would be an overall slowdown 
in the vigor of oceanic circulation. A general reduction in mixing 
would appear to have adverse effects on the yields of fish and har- 
vestable protein. Increasing CO concentrations might also enhance 
the acidity of the oceans, and this could affect certain enzyme reac- 
tions in phytoplankton. The disintegration of parts of the West Ant- 
arctic ice sheet (which would raise the sea level by 5 to 7 meters) is 
a possibility and should be taken seriously. However, there is not 
immediate cause for alarm, and if it were to occur there would be 
decades of warning. Research should concentrate on the following: 
the search for analogues, or periods from the historical and geologi- 
cal past when warming occurred; the dynamics of major ice forma- 
tions; the impacts of vertical mixing on nutrients and primary pro- 
ductivity; the interaction between sea ice and oceanic layers; the 
mixing processes of the deep ocean; and the effect of changing pH 
on the productivity and survival of marine species. 


4141 (IVL-B—540) Acid-base balance in lake water. 
Brosset, C. (Swedish Water and Air Pollution Research 
Lab., Stockholm). Feb 1980. 22p. NTIS (US Sales Only), 
PC A02/MF AOl. 

As expected, the acid-base content of lake water is com- 
posed of strong base or acid, weak acids (mainly fulvic acid) and 
carbonic acid. All of these may be determined by using a simple 
titration method. The concentration of undissociated carbonic acid 
sometimes appears not to be in equilibrium with the CO2-concentra- 
tion in air. Observed supersaturation seems to be connected to the 
concentration of fulvic acid. 


4142 (IVL-B—550) Mercury in freshwater systems. Jer- 
neloev, A.; Martin, A.L. (Swedish Water and Air Pollution 
Research Lab., Stockholm). Mar 1980. 41p. NTIS (US Sales 
Only), PC A04/MF AOl1. 

The report summarizes the experiences of mercury in fresh- 
water systems, including transportation and cycling of mercury, al- 
kylation of mercury, mercury in aquatic organisms, predicting and 
modelling biomagnification of mercury, toxicity of mercury and 
possibilities of restoring mercury contaminated waters. 
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4143 (NUREG/CR—1116) The kinetics of monochlora- 
mine decomposition in the presence of bromide. Topical 
report, April 1978-May 1979. Trofe, T.W.; Johnson, J.D.; 
Inman, G.W. Jr. (North Carolina Univ., Chapel Hill (USA). 
Dept. of Environmental Sciences and Engineering). Mar 
oy Contract NRC-04-77-119. 90p. NTIS, PC A0S/MF 
AOl. 

Monochloramine, a major product formed by chlorine added 
to natural waters, is a problem because of its persistence and fish 
toxicity. One major route for its decomposition is through its reac- 
tion with bromide. The reaction was found to obey a rate law. The 
principal reaction product is postulated to be a mixed haloamine, 
NHBrCl, not previously identified. The electric power industry has 
traditionally used chlorine as an effective biocide in controlling the 
growth of microbial slimes and biofoulers throughout power plant 
cooling water systems. 


4144 (PB—80-163355) Marine accident report - colli- 
sion of greek bulk carrier M/V Irene S. Lemos and Panama- 
nian bulk carrier M/V Maritime Justice, lower Mississippi 
River, near New Orleans, Louisiana, November 9, 1978. (Na- 
tional Transportation Safety Board, Washington, DC 
(USA). Bureau of Accident Investigation). 14 Feb 1980. 
24p. NTIS, PC A02/MF AO1. 

At 0640 c.s.t., on November 9, 1978, the Greek bulk carrier 
M/V IRENE S. LEMOS and the Panamanian bulk carrier M/V 
MARITIME JUSTICE collided in the lower Mississippi River at 
mile 78.3 AHP, about 15 statute miles below New Orleans, Louisi- 
ana. Because of dense fog, the visibility at the time of the collision 
was less than 400 feet. The vessels struck nearly head-on, damaging 
the bows of both vessels. There were no deaths or injuries. Cost of 
repairs to the two vessels was estimated at $4 million. About 1,800 
barrels of fuel oil were discharged into the Mississippi River and 
resulted in local health officials securing the municipal water intake 
1/2 mile downriver. The National Transportation Safety Board de- 
termines that the probable cause of the accident was the poor judg- 
ment of the pilots of the MARITIME JUSTICE and the IRENE 
S. LEMOS when they agreed to meet and pass, in near zero visibil- 
ity conditions, at English Turn Bend where the risk of collision was 
much greater than in a straight portion of the river and the failure 
of the vessels to move to the extreme right of the channel. 


4145 (PB—80-809544) Oil slick movement. 1964-March 
1980 (citations from the NTIS data base). Report for 1964- 
March 1980. Habercom, G.E. Jr. (National Technical Infor- 
mation Service, Springfield, WA (USA)). Apr 1980. 45p. 
NTIS PC NO1/MF NO1. 

The bibliography cites reports covering the movement of oil 
slicks in the ocean. Some of the topics include ocean current inter- 
actions, modeling of drift, ocean wave dispersion, and ocean cur- 
rent studies off of various coasts. (This updated bibliography con- 
tains 38 abstracts, 3 of which are new entries to the previous edi- 
tion.) 


4146 Differential tracing of oily waste and the associat- 
ed water mass by tagging with rare earths. McCown, D.L. 
(Argonne National Lab., IL). Water Res; 13: 1065- 
1076(1979). 

A method was developed for tagging oily waste with dys- 
prosium and the associated fresh water with samarium. Neutron ac- 
tivation analysis permitted determination of rare earth concentra- 
tions as low as 40 ngl~' in 15-ml water samples. Shipboard sampling 
procedures were developed that allowed measurement of the three- 
dimensional distribution of the spreading wastes and associated 
water. The method was applied in two field experiments that in- 
volved tracing oily wastes and polluted waster from the Indiana 
Harbor Canal (IHC) into Lake Michigan. For a summer, floating- 
plume experiment, about 1400 shipboard samples were collected. 
Employment of the dual-tracer technique led to the following re- 
sults: (1) after artificial mixing into the water column by a passing 
ship, the tagged oil did not immediately resurface, and (2) there 
were no distinguishable differences between the movement of the 
oil and water over 4 km of travel. During a winter, sinking-plume 
experiment, 1200 lake-water samples were collected from a boat 
and from the raw-water intakes of Chicago's South Water Filtra- 
tion Plant (SWFP). These data provided positive evidence of the 
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intake of IHC effluent and oily wate at the SWFP. The different 
tracers for the oily waste and underlying water gave evidence of 
separate pathways to the SWFP, reflecting differing transport 
modes for surface and near-bottom waters. 


4147 (DOE/LC/10787—64) GKI water quality studies. 
Progress report. Hutchinson, D.L. (Geokinetics, Inc., Con- 
cord, CA (USA)). [nd]. Contract FC20-78LC10787. 26p. 
NTIS, PC A03/MF AOl. 

GKI water quality data collected in 1978 and early 1979 was 
evaluated with the objective of developing preliminary character- 
izations of native groundwater and retort water at Kamp Kerogen, 
Uintah County, Utah. Restrictive analytical definitions were devel- 
oped to describe native groundwater and GKI retort water in an 
effort to eliminate from the sample population both groundwater 
samples affected by retorting and retort water samples diluted by 
groundwater. Native groundwater and retort water sample analyses 
were subjected to statistical manipulation and testing to summarize 
the data to determine the statistical validity of characterizations 
based on the data available, and to identify probable differences be- 
tween groundwater and retort water based on available data. An 
evaluation of GKI water quality data related to developing charac- 
terizations of native groundwater and retort water at Kamp Kero- 
gen was conducted. GKI retort water and the local native ground- 
water both appeared to be of very poor quality. Statistical testing 
indicated that the data available is generally insufficient for conclu- 
sive characterizations of native groundwater and retort water. Sta- 
tistical testing indicated some probable significant differences be- 
tween native groundwater and retort water that could be deter- 
mined with available data. Certain parameters should be added to 
and others deleted from future laboratory analyses suites of water 
samples. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 3524, 3539, 4139 


4148 (AD-A—081412) Contamination dispersion in estu- 
aries New York Harbor. Hydraulic model investigation. 
Report 3. Miscellaneous paper. (Army Engineer Waterways 
Experiment Station, Vicksburg, MS (USA)). Jan 1961. 169p. 
NTIS, PC A08/MF AOl1. 

This report describes and gives the results of a series of nine 
tests conducted on the New York Harbor model. These tests in- 
volved assumed, simulated accidents of nuclear-powered vessels at 
the six locations indicated as release points on the location map. 
Accidents were simulated in the Hudson and East Rivers (release 
points 1 and 2), in the Upper and Lower New York Bays (release 
points 3 and 6), and in the Kills (release points 4 and 5). The data 
obtained in the tests are presented in forms suitable for analysis, but 
no analysis is made. The New York Harbor model is of the fixed- 
bed type and is constructed to linear scale ratios, model to proto- 
type, of 1:1000 horizontally and 1:100 vertically. Tides and tidal 
currents are generated in the reproduced portions of the Raritan, 
Hudson, and East Rivers by separate but synchronized, secondary, 
two-way flow-control devices located at the model limit of each 
stream. Thus, with the primary ocean tide generator, four synchro- 
nized tide generators are used to reproduce the flooding and ebbing 
of tides on the model. The salinity of the model ocean is maintained 
at the same salinity as the prototype (the salinity scale being 1:1); 
and the scaled upland discharge of the Hudson River is introduced 
at Hyde Park, New York. 


5205 Site Resource And Use Studies 


4149 (CONF-7904143—, pp 24-43) Environmental ef- 
fects on the less managed biosphere. Oct 1980. 

From Workshop on environmental and_ societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The steady increase of atmospheric CO, may significantly 
alter the distribution and species composition of terrestrial and 
marine ecosystems. Estimates suggest that a doubling of CO: levels 
will cause photosynthetic rates to increase by about 20 percent, but 
at this time it is impossible to predict whether net changes will 
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occur in the overall carbon pool. Increased CO2 may lower the pH 
in natural freshwater systems, affecting animal growth, chlorophyll 
formation, and water quality. Changes in temperature-precipitation 
regimes will alter the quantity and quality of surface and ground- 
water, which in turn will affect the distribution of wetlands, de- 
serts, estuaries, tundra, and oiher ecosystems. CO2-induced climate 
changes may indirectly affect human health and comfort, but the 
direct effects of increasing ambient CO. on human health are still 
unknown. Future research efforts should include: expanded moni- 
toring of the natural biosphere, using satellite remote sensing 
among other techniques; a careful search for and analysis of histori- 
cal and geological records of previous climate changes; and further 
research into the dynamics of the carbon cycle. 


4150 (PB—80-165970) Environmental assessment of an 
active oil field in the northwestern Gulf of Mexico, 1977- 
1978. Volume II. Data management and biological investiga- 
tions. Annual report, 1977-1978. Jackson, W.B. (National 
Marine Fisheries Service, Galveston, TX (USA). Galveston 
Lab.). Sep 1979. 799p. NTIS, PC A99/MF AOl. 

To obtain information concerning the environmental conse- 
quences of increased development of the outer continental shelf in 
the Gulf of Mexico, major research efforts are being made to docu- 
ment environmental conditions before, during, and after oil and gas 
production, and transmission. Among these efforts is the Environ- 
mental Assessment of the Buccaneer Oil and Gas Field. Objectives 
of the project are: (1) to identify and document the types and 
extent of biological, chemical and physical alterations of the marine 
ecosystem associated with Buccaneer Oil Field, (2) to determine 
specific pollutants, their quantity and effects, and (3) to develop the 
capability to describe and predict fate and effects of Buccaneer Oil 
Field contaminants. 
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REFER ALSO TO CITATION(S) 3474, 3477, 3757, 4103, 4116, 4167, 4168, 
4244 


4151 (CONF-7904143—, pp 79-103) Social and institu- 
tional responses. Oct 1980. 

From Workshop on environmental and societal ccnse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The CO: issue appears to be a gradually developing problem 
that is so far proceeding too slowly to attract significant public 
notice. Yet it does have aspects that are linked to other high-prior- 
ity social problems, including the development of alternative 
energy systems and certain environmental threats. Uncertainties in- 
hibit precise definition of the social costs and benefits of CO:-in- 
duced climate change. Impacts of climate change will not be dis- 
tributed uniformly; consequently, the economic and social effects 
for each region would vary greatly. Prevention of CO build-up is 
a global matter, but individual nations or other political units could 
act independently to adapt to changing climates. As scientific re- 
search on CO: progresses, information regarding the risks and 
benefits of climate change should be diffused through the hierarchy 
of social units - ranging from individuals, families, and communities 
to nations and international groups. Institutions then will be better 
able to identify and implement appropriate strategies for dealing 
with the situation. Because of the varied geophysical, biological, 
and societal effects that may result from CO, build-up, the problem 
calls for an unprecendented interdisciplinary research effort. The 
format used in this undertaking can perhaps be applied to other 
complex social problems as well. 


4152 (CONF-7904143—, pp 104-121) Issues associated 
with analysis of economic and geopolitical consequences of a 
potential CO.-induced climate change. Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

While it is clearly impossible to forecast impacts of climate 
change (because of uncertainties of current geophysical models and 
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the inability to predict future technologies, among other reasons), 
an evaluation of possible impacts should nevertheless begin now. 
The potential effects of CO2-induced climate change must be put in 
perspective with the large social, political, and natural events 
which are likely to occur over the next 50 to 100 years. These 
events - including wars, depressions, or natural catastrophies - may 
have effects that are comparable or greater than the CO, effect. 
Also climate change may in fact trigger these and other significant 
events. The range of issues regarding climate change can be ex- 
plored by performing analyses of different climatic scenarios. This 
should be done by designating task groups made up of representa- 
tives of various scientific disciplines. Different task groups should 
emphasize beneficial and adverse resolutions to hypothetical future 
climatic patterns; this would provide a plausible range of possible 
reactions to climate change. Scientists participating in the scenario 
assessments should be asked now to estimate the expected state of 
knowledge in their discipline in the next 5 to 10 years so that realis- 
tic timetables can be agreed upon concerning future analyses and 
when policy recommendations might be available. 


4153 (CONF-7904143—, pp 188-201) Surveying and 
monitoring changes in the biosphere. Baumgardner, M.F. 
(Purdue Univ., West Lafayette, IN). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

This brief scenario of global land deterioration emphasizes 
the need for the implementation of methods by which the current 
status of land degradation may be assessed and quantitative rate of 
degradation may be established and monitored. Further, it calls for 
improved information systems which can provide timely, useful in- 
formation about land, vegetation, and water resources on a national 
and global basis. 


4154 (CONF-7904143—, pp 323-333) Social and behav- 
ioral responses to climatic change and variability: the role of 
perception and information. Burton, I. (Univ. of Toronto, 
Ontario). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Decisional-model considerations are discussed and socioeco- 
nomic factors of climate changes are projected. (PSB) 


4155 (CONF-7904143—, pp 334-347) Research opportu- 
nities: retrospective climate impact assessment. Case study: 
settlement and farming on the arid great plains, 1870-1940 
(America’s seventy-year mistake). Opie, J. (Duquesne Univ., 
Pittsburgh, PA). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Based on periods of sufficient rainfail or extreme drought, 
the arid western grasslands of America were repeatedly populated 
and depopulated between 1870 and 1940. Lack of climate in*orma- 
tion, and misinterpretation of existing information, led to a long- 
term misconception of the region. It was believed to be going 
through a permanent change from an arid to a humid zone, allow- 
ing extensive high-yield agriculture. Gradually the permanent ari- 
dity of the region would be acknowledged, and appropriate farming 
techniques developed, but only after extensive human hardship, ci- 
vilizational failure, and widespread depopulation. With the possibil- 
ity of further desertification in the future, the region remains a vul- 
nerable zone, and the problem exacerbated by global food depend- 
ence upon the region. 


4156 (CONF-7904143—, pp 365-372) Climatic impacts 
on society. Smith, F.E. (Harvard Univ., Cambridge, MA). 
Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Criteria are discussed for determining impacts of climate 
change on society. (PCS) 
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4157 (CONF-7904143—, pp 428-438) Question of ur- 
gency of the CO,-induced climate change issue: a decision 
analysis approach to policy making. Laurmann, J.A. (Stan- 
ford Univ., CA). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The author offers a rational approach to decision making rel- 
ative to climate impact from continued burning of carbon-based 
fuels. Graphs illustrate the forecasted fractional increase in atmos- 
pheric CO»; climate associated control costs; cumulative global in- 
crease and economic impact; climate costs at 3% per year growth 
rate of CO: release; and the social discounted cost as a percent of 
the gross world product. (PSB) 


4158 (CONF-7904143—, pp 439-441) Three analytic 
conclusions having significant implications for the AAAS- 
DOS workshop on environmental and societal consequences 
of a possible CO,-induced climate shift. Markley, O.W. 
- of Houston, Clear Lake City, TX); Carlson, R. Oct 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Analytical conclusions are: (1) From a cybernetic systems 
viewpoint the interacting phenomena forming a possible CO:-in- 
duced climate shift are seen to form a complex nonlinear multiple 
feedback system with a decided dominance of positive deviation 
amplifying feedback loops. (2) Similarly, increase in climatic vari- 
ations may be seen as a CO: induced disruption of the complex 
nonlinear system interactions that have for millenia approximated 
dynamic stability. Unlike many phenomena whose magnitudes are 
expected to be a direct function of the degree of change in atmos- 
pheric CO, from preindustrial levels, the severity of climatic dis- 
ruptions will most likely be a function of the first derivative (rate of 
change) of atmospheric CO2. (3) Although a CO:-induced climate 
shift has enormous potential impact, it is a distant concern for most 
interested parties. Thus it is likely to be strongly discounted as a 
priority concern in the public policy arena by all interest groups 
except those who are well informed and concerned. Although siz- 
able uncertainties exist regarding the magnitude and sometimes the 
direction of significant phenomena attending increases in atmos- 
pheric CO2, chronic and severe weather variability may be confi- 
dently predicted during the period of maximum COs: buildup - a 
period that comes well before maximum CO, level, temperature 
rise and other attendant effects. CO2 science policy analysis needs 
to be especially attentive to the information needs of various audi- 
ences other than the scientific community itself, and to the differen- 
tial value of information that alternative strategies and studies 
would produce for each. Widely based participation in develop- 
ment of CO: science policy recommendations is essential. 


4159 (PB—80-166648) Alaska OCS socioeconomic stud- 
ies program. Technical report number 39. Western Gulf of 
Alaska petroleum development scenarios: Kodiak non-native 
sociocultural impacts. Final report. Payne, J. (Peat, Marwick, 
Mitchell and Co., Anchorage, AK (USA)). Jan 1980. Con- 
tract DI-AA550-CT6-61. 223p. NTIS, PC A10/MF AOl. 

The report is an analysis and projection of potential impacts 
to the sociocultural system of Kodiak City, Alaska of petroleum de- 
velopment in the Gulf of Alaska. Included are: (1) a baseline state- 
ment of the sociocultural system's current status; (2) a projection of 
where that system will be by the year 2000 without petroleum de- 
velopment; and (3) projections of the impacts to that system from 
three hypothetical levels of petroleum development through the 
year 2000. 


4160 (PB—80-166655) Alaska OCS socioeconomic stud- 
ies program. Technical report number 47. Lower Cook Inlet 
petroleum development scenarios: sociocultural systems analy- 
sis. Final report. Braund, S.R.; Behnke, S.R. (Peat, Mar- 
wick, Mitchell and Co., Anchorage, AK (USA)). Jan 1980. 
Contract DI-AA550-CT6-61. 439p. NTIS, PC A19/MF 
AOl. 


The purpose of the report is first to describe the past and 
existing trends in the sociocultural systems of certain Cook Inlet 
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communities (Kenai-Soldotna, Homer, Port Graham, English Bay, 
Tyonek, Ninilchik, and Seldovia) and to project these conditions 
forward both with and without OCS oil and gas activities resulting 
from Lease Sale No. 60. Thus, a primary objective of this report is 
to promote an understanding of the sociocultural dynamics of the 
Cook Inlet study communities. Chap. II describes the methodology 
used to develop the baseline as well as the impact projections and 
analysis. Growth impact forecasts were prepared for a base case 
(without OCS Sale No. 60) and for three (exploration, medium, 
high) hypothetical petroleum development scenarios. Following the 
format established in the baseline, the growth impact analysis fo- 
cused on the following areas: economic adaptations, politics and re- 
sponse capacity, land and environment, small town/village social 
relationships, and social health. 


4161 (PB—80-166663) Alaska OCS socioeconomic stud- 
ies program. Technical report number 48, volume 1. Gulf of 
Alaska and lower Cook Inlet petroleum development scenarios 
anchorage socioeconomic and physical baseline. Final report. 
Ender, R.L.; Gehler, J.; Gorski, S.E. (Peat, Marwick, 
Mitchell and Co., Anchorage, AK (USA)). Jan 1980. Con- 
tract DI-AA550-CT6-61. 385p. NTIS, PC A17/MF AOI. 

An analysis of the socioeconomic and physical infrastructure 
of Anchorage, Alaska designed to provide a baseline of information 
for studying the impacts of possible OCS oil and gas development 
is presented. Topics include an historical overview, demographic 
and economic analysis, public attitudes toward development and 
community services, and baseline conditions of education, public 
safety, recreation, utilities, housing and land use, health and social 
services, and local government revenues and expenditures. Each 
topic is covered in both quantitative terms and a qualitative assess- 
ment of present service strengths and weaknesses, future issues and 
problems. The information provides an up-to-date and thorough 
review of all pertinent data presently available on Anchorage with 
accompanying analysis and interpretation of the data’s implications 
and meaning. A comprehensive bibliography is also presented. 


4162 (PB—80-166671) Alaska OCS socioeconomic stud- 
ies program. Technical report number 48, Volume 2. Gulf of 
Alaska and lower Cook Inlet petroleum development scenar- 
ios: Anchorage impact analysis. Ender, R.L.; Gehler, J.; 
Gorski, S.E. (Peat, Marwick, Mitchell and Co., Anchorage, 
AK (USA)). Jan 1980. Contract DI-AA550-CT6-61. 263p. 
NTIS, PC Al2/MF AOl. 

The developr..ent of quantitative and qualitative methods 
and standards by which one can measure the effects of economic 
and population growth upon a community's service infrastructure is 
presented. These standards were developed for the following areas: 
education, public safety, recreation, utilities, housing, health and 
social services, and local government revenues and expenditures. 
The standards were then applied to employment and population 
projections relating to OCS oil and gas development in three lease 
sale areas - Northern Gulf of Alaska, Western Gulf of Alaska, and 
Lower Cook Inlet. A base case(s) of no OCS development was 
generated for each of the sale areas, and this forecast was compared 
to levels of OCS development activity in order to assess the incre- 
mental effects of the sale upon the base population. In addition, a 
discussion of population forecasting and a supplemental bibliogra- 
phy to Technical Report No. 48, Volume | is included. 


4163 (PB—80-166697) Alaska OCS socioeconomic stud- 
ies program. Technical report number 30. Northern and west- 
ern Gulf of Alaska petroleum development scenarios: commer- 
cial fishing industry analysis. Final report. Terry, J.M.; 
Gorham, A.H.; Larson, D.M.; Paust, B.C.; Scoles, R.G. 
(Peat, Marwick, Mitchell and Co., Anchorage, AK (USA)). 
Feb 1980. Contract DI-AA550-CT6-61. 539p. NTIS, PC 
A23/MF AOl1. 

The objective of the report is to increase our understanding 
of ihe potential relationships between the commercial fishing and 
Outer Continental Shelf (OCS) petroleum industries and to project 
the potential impacts on the commercial fishing industry of the 
Gulf of Alaska that may occur as a result of the proposed OCS 
lease sales No. 46 and No. 55. To meet this objective, the report 
consists of: (1) the documentation and examination of the history 
and current trends of the Gulf of Alaska commercial fishing indus- 
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try as necessary to develop a basis for projecting fishery develop- 
ment and potential interactions with the OCS petroleum industry, 
(2) the development of models used to forecast the level of com- 
mercial fishing industry activity through the year 2000 in the ab- 
sence of OCS development pursuant to lease sales No. 46 and No. 
55, and (3) an analysis of the potential impacts of lease sales No. 46 
and No. 55 based on the hypothesized nature and magnitude of the 
activities of the commercial fishing and OCS petroleum industries. 
The study concentrates on the commercial fishing industry activi- 
ties centered in Kodiak, Seward, Cordova, and Yakutat. Both the 
harvesting and processing sectors of the fishing industry are consid- 
ered. The sources of impacts considered are the competition for 
labor, ocean space use, and the infrastructure. 


4164 (PB—80-166705) Alaska OCS socioeconomic stud- 
ies program. Technical report number 42. Lower Cook Inlet 
petroleum development scenarios: economic and demographic 
analysis. Final report. Lane, T.; Withers, B. (Peat, Marwick, 
Mitchell and Co., Anchorage, AK (USA)). Feb 1980. Con- 
tract DI-AA550-CT6-61. 263p. NTIS, PC Al2/MF A011. 

The report uses the MAP model of the Alaska economy to 
forecast the impact of OCS development in the Lower Cook Inlet. 
A base case composed of events not including the Lower Cook 
lease sale is forecast. Three scenarios examining OCS activity are 
also projected and compared to the base to determine the impacts. 
Sensitivity of the important assumptions is conducted. 


4165 (PB—80-171416) Energy impacted housing: a 
shared responsibility. Supplemental report. Bowers, J.M.; 
Chambliss, D.B. (Bowers (James M.) and Associates, Boul- 
der, CO (USA)). Apr 1978. 39p. NTIS, PC A03/MF AOl1. 

These appendices are a supplemental report to the study 
commissioned by the Wyoming Department of Economic Planning 
and Development to investigate the feasibility of, and develop the 
design for, an economically viable housing project to meet the 
needs of energy impacted communities in Lincoln and Uinta Coun- 
ties in Wyoming. Both the concept on which the housing develop- 
ments are based, and the special considerations for government pro- 
grams and industry projections are presented in the main volume of 
the study. Two areas were designated for design purposes: Kem- 
merer and Evanston, Wyo. Included in these appendices are the 
following: (1) a list of the membership of the Housing Task Force 
of the Lincoln - Uinta Association of Governments; (2) statistics on 
the expected areas of residence in the two counties; (3) a table of 
basic employment assumptions based on industry interviews; (4) a 
table of the existing housing mix showing statistics for single - 
family dwellings, duplex townhouses, mobile homes, apartments, 
and others; (5) percentages of preference for these structures; (6) 
Evanston zoning requirements; (7) the Kemmerer and Evanston 
schematic subdivisions, including cost studies and site drawings; 
and (8) housing unit descriptions and cost estimates with floor 
plans. The cost studies include general descriptions of the sites, soil 
studies, projected drainage problems, water and sewer services, de- 
velopment standards, offsite costs, land purchase prices, financing 
costs, developers’ risk and profit, and costs - per - lot. 


4166 (PB—80-171440) Energy impacted housing. A 
shared responsibility. Bowers, J.M.; Chambliss, D.B. (Texas 
A and M Univ., College Station (USA). Texas Transporta- 
tion Inst.). Mar 1978. 95p. NTIS, PC AO5/MF AO1. 

The Wyoming Department of Economic Planning and De- 
velopment selected a team of specialists to study the feasibility of, 
and develop the design for, an economically viable housing project 
to meet the needs of an energy impacted community in Lincoln or 
Uinta County, Wyoming. Specific technical issues involved in the 
provision of housing were addressed, the number of housing units 
that would be required in the Kemmerer and Evanston areas of 
Lincoln and Uinta Counties up to 1985 were investigated, possible 
sites for housing developments were identified, and plans and costs 
for such developments were estimated. Four housing alternatives 
were selected that might be available to families in the area, and 
their costs were determined. Finally, the institutional financing al- 
ternatives that could make the housing available to consumers were 
reviewed. Housing needs in energy impacted communities fell into 
two broad categories: those of the newcomers and those of the ex- 
isting community. Newcomers expeci to have a choice in housing 
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types and do not want to settle for a lower quality of life; the exist- 
ing community expects to continue a life style which is threatened 
by the expanded population and housing situation. Inflation in 
energy development areas tends to affect many residents, especially 
the low and fixed income groups. The problem is aggravated in 
rural communities by the following factors: limited land for devel- 
opment; construction labor that is scarce, expensive, and sometimes 
unqualified; materials that are expensive to obtain, due to distance 
from major suppliers; construction and permanent financing that is 
often unavailable from local sources; community infrastructure 
which has not been upgraded or extended for use by new housing 
developers; and a lack of significant competition within the local 
home building industry. Furthermore, there is a lack of certainty on 
the part of each of the participants involved. 


5302 Assessment Of Energy Technologies 


4167 (CONF-7904143—, pp 403-414) Comparative risk 
assessment of energy systems. Schneider, S.H. (National 
Center for Atmospheric Research, Boulder, CO). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Interrelationships between population size and energy con- 
sumption are discussed as criteria for environmental impact model- 
ing of energy systems. Three comprehensive tables list sociopoliti- 
cal, environmental, and health risks from nuclear, coal, oil, gas, hy- 
droelectric, geothermal and solar energy industries. (PSB) 


4168 (CONF-7904143—, pp 419-427) Adaptation to 
global environmental change. Butzer, K.W. (Univ. of Chica- 
go, IL). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

This paper questions to what extent human ingenuity, im- 
proved technology, and long-range planning can compensate for 
the societal dislocations which threaten our existence or at least 
how such effects can be ameliorated. (PSB) 
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REFER ALSO TO CITATION(S) 3432, 4137, 4205, 4258 


4169 (UR—3490-1853) Amphetamine margin in sports. 
Laties, V.G.; Weiss, B. (Rochester Univ., NY (USA). Dept. 
of Radiation Biology and Biophysics). 1980. Contract 
AC02-76EV03490. 16p. (CONF-8004126—1). NTIS, PC 
A02/MF AO1. 

From Conference on drug use in athletics; Anaheim, CA, 
USA (15 Apr 1980). 

The amphetamines can enhance athletic performance. That 
much seems clear from the literature, some of which is reviewed 
here. Increases in endurance have been demonstrated in both man 
and rat. Smith and Beecher, 20 years ago, showed improvement of 
running, swimming, and weight throwing in highly trained athletes. 
Laboratory analogues of such performance have also been used and 
similar enhancement demonstrated. The amount of change induced 
by the amphetamines is usually small, of the order of a few percent. 
Nevertheless, since a fraction of a percent improvement can make 
the difference between fame and oblivion, the margin conferred by 
these drugs can be quite important. 


5502 Biochemistry 


4170 (COO—4733-2, pp 102-107) Rigorous formulation 
of the site model. Lam, Y.M.P. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1979-September 30, 179. 

This report attempts to demonstrate, through the use of an 


example, that it is possible to describe the competition between 





555 / ERA VOL. 6, NO. 3 


repair of sublesions and interaction between sublesions in a cell nu- 
cleus. This formulation adheres to the following general concepts 
of the theory of dual radiation: (1) radiation produces ionization 
energy in a cell nucleus, which is converted to non-lethal damage 
in DNA. Each nonlethal damage, called sublesion, by itself has no 
effect on the cell. (2) The amount of ionization energy deposited is 
not a function of the dose of radiation but is a stochastic quantity 
whose distribution is dependent on dose. (3) A sublesion does not 
remain as such indefinitely in a cell. In time, it is eliminated either 
by some repair process or by combination with another to produce 
a lesion. The production of a lesion represents a definite change in 
the genetic content of the cell. Some lesions may not lead to any 
alterations in the behavior observable in the laboratory, others may 
result in cell transformation or loss of the capability to reproduce. 
It is also assumed that both the repair rate and the interaction of 
sublesions are sufficiently constant with respect to cell cycle 
changes, and that the cell cycle is sufficiently long that the suble- 
sions will prior to mitosis usually be repaired or will have been one 
of the partners in lesion foundation. 


4171 Dimer excision in Escherichia coli in the presence 
of caffeine. Rothman, R.H. (Brookhaven National Lab., 
Upton, NY). J. Bacteriol.; 143: No. 1, 520-524(Jul 1980). 

The observation that polAl and recL152 mutations result in 
both slow pyrimidine dimer excision and large repair patch size 
leads to the hypothesis that patch size is directly related to the rate 
of excision. In this study caffeine, a known inhibitor of excision 
repair, was used to examine the extent of correlation between exci- 
sion rate and patch size by measuring patch size in the presence of 
several concentrations of caffeine. Both the rate of excision and the 
resistance to ultraviolet radiation were reduced with increasing 
concentrations of caffeine after irradiation. Caffeine also inhibited 
the rate at which incisions were made and prolonged the time re- 
quired to rejoin the discontinuities. Patch size, however, was unaf- 
fected by caffeine treatment. 


4172 (UR—3490-1871) Deletions, duplications and 
transpositions of the COR segment that encompasses the 
structural gene of yeast iso-1-cytochrome c. Stiles, J.I.; Fried- 
man, L.R.; Sherman, F. (Rochester Univ., NY (USA). 
School of Medicine and Dentistry; Indiana State Univ., 
Terre Haute (USA). Dept. of Life Sciences). 1980. Contract 
AC02-76EV03490. 19p. (CONF-800595—2). NTIS, PC 
A02/MF AOl1. 

From Cold Spring Harbor symposium No. 45: movable ge- 
netic elements; Cold Spring Harbor, NY, USA (28 May 1980). 

It has been recently found that a specific chromosomal seg- 
ment, in certain but not all laboratory strains of Saccharomyces 
cerevisiae, is deleted and transposed at high frequencies. This seg- 
ment, denoted COR, encompasses the three closely linked loci 
CYC1, OSM1 and RAD? which control iso-1-cytochrome c, osmo- 
tic sensitivity and UV-sensitivity, respectively. Two types of appar- 
ently normal laboratory strains of yeast designated CORI and 
COR2, were uncovered after the examination of the frequencies 
and types of mutations causing either deficiencies or overproduc- 
tion of iso-1-cytochrome c; in contrast to COR] strains which give 
predominantly point mutations causing deficiencies of iso-1-cytoch- 
rome c, COR2 strains give rise to deletions and transpositions of 
the COR segment. We have undertaken a systematic investigation 
of the physical structure and genetic properties of the COR region 
and of the aberrations arising in COR2 strains. 


4173 Partial characterization of fusicoccin binding to re- 
ceptor sites on oat root membranes. Stout, R.G.; Cleland, 
R.E. (Univ. of Washington, Seattle). Contract EY-76-S-06- 
2225. Plant Physiol.; 66: No. 3, 353-359(Sep 1980). 

The possibility that fusicoccin (FC) binds to plasma mem- 
brane-associated ATPases of oat (cv. Victory) roots has been exam- 
ined. Specific FC-binding in vitro is localized primarily on plasma 
membrane-enriched fractions. This FC-binding is greatly reduced 
by pretreatment of the membrane vesicles at temperatures above 45 
C or with trypsin, and the same treatments cause the release of al- 
ready bound FC. These results support the idea that the FC recep- 
tor is a protein located on the plasma membrane. Both active AT- 
Pases and FC-bonding proteins were solubilized using 1% Triton 
X-100. When this material was fractionated using gel chromato- 
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graphy, the ATPase activity could be separated from the FC-bind- 
ing proteins. The identity of the FC-binding proteins is discussed 
with regard to the extensive evidence which supports the involve- 
ment of plasma membrane-ATPase H*/K*. pumps in FC-stimulated 
acidification and K* uptake. 


4174 /sup 123m/Te-labeled biochemicals and method of 
preparation . Knapp, F. (to Department of Energy). US 
Patent 4,215,045. 29 Jul 1980. Filed date 29 Jun 1978. vp. 

A process for preparing a /sup 123m/Te-labeled organic 
compound of the formula R-/sup 123m/Te-CHz2-R’, R being alkyl, 
substituted alkyl, aryl or substituted aryl and R’ being a steroidal 
side chain, alkyl amino acid or amino acid group, said process com- 
prising the steps of: (A) reaching a /sup 123m/Te-symmetric dior- 
gano ditelluride, Ro/sup 123m/Tez, R being alkyl, substituted alkyl, 
aryl or substituted aryl, with a hydride reducing agent and a source 
of alkali metal ions to form an alkali metal organo telluride M-/sup 
123m/Te-R; (B) reacting said alkali metal organo telluride with a 
primary halogenated organic compound R/sub a/’-X, R/sub a/’ 
being a 17 alkyl steroid group having 1-4 carbon atoms in said alkyl 
group, an alkyl amino acid group, or a group hydrolyzable to an 
alkyl amino acid group. 


4175 Action of salicylaldoxime on electron transport re- 
actions, fluorescence yield, and light-induced field changes in 
spinach chloroplasts. Golbeck, J.H. (Martin Marietta Labs., 
Baltimore, MD). Arch. Biochem. Biophys.; 202: No. 2, 458- 
466(Jul 1980). 

Salicylaldoxime (1-10mM) inhibits chloroplast electron trans- 
port reactions by a reversible and an irreversible modification of 
photosystem II. The irreversible inhibition correlates with removal 
of the loosely bound pool of manganese associated with the water- 
splitting mechanism. The reversible inhibition is characterized by (i) 
a suppression of artificial donor reactions, (ii) a high initial floures- 
cence yield, and (iii) a decline in the amplitude of the flash-induced 
electric field across the membrane. Characteristics of the reversible 
inhibition suggest that salicylaldoxime causes suppression of photo- 
chemical charge separation in photosystem II. 


4176 Viscosity of the internal aqueous phase of unila- 
mellar phospholipid vesicles. Clement, N.R.; Gould, J.M. 
(Univ. of Notre Dame, IN). Arch. Biochem. Biophys.; 202: 
No. 2, 650-652(Jul 1980). 

The viscosity of the internal aqueous phase of unilamellar 
vesicles comprised of purified soybean phospholipids (asolectin) 
was measured using the fluorescence polarization of the entrapped 
hydrophilic probe 8-hydroxy-1, 3, 6-pyrenetrisulfonate (pyranine). 
At 20°C the rotational relaxation time (rho) for pyranine in bulk 
solution was 0.55 ns as compared to a rotational time of 1.8 ns for 
pyranine within the internal aqueous compartment. Similar large in- 
creases in rho for internal pyranine were noted over the tempera- 
ture range 5 to 35°C suggesting that in these small vesicles the in- 
ternal water is more viscous than bulk water. 


4177 Comparison of epoxide and free-radical mecha- 
nisms for activation »f benzo|a]pyrene by Sprague-Dawley rat 
liver microsomes. Selkirk, J.K. (Oak Ridge National Lab., 
TN). Contract W-7405-ENG-26. J. Nati. Cancer Inst.; 64: 
No. 4, 771-774(Apr 1980). 

Coincubation of [6-*H]benzo[a]pyren({6-* H]BP) and ['*C]BP 
with SD rat liver microsomes produced metabolic profiles that 
showed that the C-6 of BP was not affected by formation of 4,5- 
dihydro-4,5-dihydroxy-BP, 7,8-dihydro-7,8-dihydroxy-BP, and 9,10- 
dihydro-9,10-dihydroxy-BP nor the 3- and 9-phenols of BP. Com- 
plete retention of tritium at C-6, except in the three quinones, con- 
firmed the radical-cation model for formation of the 6-oxo-radical 
followed by oxidation to quinone. Epoxide formation at the carcin- 
ogenically active regions of BP appeared to biochemically isolate 
from 6-position activation and suggested that the microsomal epox- 
ide pathway is unrelated to the radicalcation scheme. These molar 
ratios derived from double-label experiments reinforced the current 
literature that indicates the epoxide mechanism as the major path- 
way toward carcinogenic forms of BP. 
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5503 Cytology 
REFER ALSO TO CITATION(S) 3345, 4155, 4173, 4198, 4207 


4178 (LA-UR—80-3389) Simplified method for DNA 
and protein staining of human hematopoietic cell samples. 
Crissman, H.A.; Egmond, J.V.; Holdrinet, R.S.; Pennings, 
A.; Haanen, C. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 9p. (CONF-801219—1). 
NTIS, PC A02/MF AOl1. 

From Flow cytometry symposium; Rome, Italy (1 Dec 
1980). 

, A rapid reproducible method yielding high resolution analy- 
sis of DNA and protein in human hematopoietic cell samples was 
developed by modification of the propidium iodide (PI) and 
fluorescein isothiocyanate (FITC) procedure. Cell staining involved 
sequential addition of each reagent (RNase, FITC, and PI) to eth- 
anol-fixed cells and requires no centrifiguation steps. Stained cells 
are analyzed in the reagent solutions. Analysis of bone marrow 
samples from multiple myeloma patients revealed mixed 2C DNA 
and aneuploid populations with the aneuploid cells having a signifi- 
cantly higher protein content. This approach permitted differential 
cell cycle kinetic analysis of the 2C DNA and the aneuploid popu- 
lation. 


4179 Increased survival of CBA pluripotent haemopoie- 
tic stem cells in vitro induced by a marrow stromal factor in 
SI/SI/sup d/ mice. Blackburn, M.J.; Patt, H.M. (Univ. of 
California, San Francisco). Exp. Hematol; 7: No. 6, 324- 
327(Jul 1979). 

Media conditioned by marrow adherent cells from anaemic 
SI/SI/sup d/ and W/W/sup v/ mice increased the 24-h survival of 
CBA CFU/sub s/ in vitro compared to fresh medium to about the 
same extent as marrow-conditioned medium from normal SI*/SI*, 
W*/W*, and CBA mice. SI/SI/sup d/ marrow-conditioned medium 
also increased the percentage of CFU/sub s/ in DNA synthesis to 
the same extent as CBA marrow-conditioned medium. These results 
demonstrate that SI/Sl/sup d/ mice produce a marrow stromal 
factor that increases both survival of CFU/sub s/ and the percent- 
age of CFU/sub s/ in DNA synthesis in vitro. Therefore, the de- 
fective haemopoietic microenvironment of SI/SI/sup d/ mice is not 
due to a deficiency in the production of this factor. 


4180 Flow cytometry. Norman, A. (Departments of Ra- 
diation Oncology and Radiological Sciences, UCLA School 
of Medicine, University of California, Los Angeles, Califor- 
nia 90024). Med. Phys.; 7: No. 6, 609-615(Nov 1980). 

A brief review of flow cytometry is presented. Emphasis is 
on the construction of relatively simple instruments and on their ap- 
plication to problems in medical physics. Among these are the 
problems of measuring the biological parameters that determine the 
response of tumors to therapy and of measuring the biological 
damage in people exposed to ionizing radiations. 


4181 Replicon sizes in non-transformed and SV40-trans- 
formed cells, as estimated by a bromodeoxyuridine photolysis 
method. Kapp, L.N.; Park, S.D.; Cleaver, J.E. (Univ. of 
California, San Francisco). Contract EY-76-C-03-1012-459. 
Exp. Cell Res.; 123: 375-377(1979). 

Replicon sizes were measured in Simian Virus 40 (SV40)- 
transformed and untransformed normal human, xeroderma pigmen- 
tosum (XP), and mouse 3T3 cells with an x-ray plus bromodeox- 
yuridine (BUdR) photolysis method. Replicon sizes in $SV40-trans- 
formed cells were at least twice those in untransformed counter- 
parts, but DNA fork displacement rates were only slightly in- 
creased. 


5504 Genetics 


4182 (UR—3490-1874) Yeast mutants overproducing 
iso-cytochromes c, Sherman, F.; Cardillo, T.S.; Errede, B.; 
Friedman, L.; McKnight, G.; Stiles, J.1. (Rochester Univ., 
NY (USA). School of Medicine and Dentistry). 1980. Con- 
tract AC02-76EV03490. 21p. (CONF-8006132—1). NTIS, 
PC A02/MF AOI. 
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From Alfred Benzon symposium 16-molecular genetics in 
yeast; Copenhagen, Denmark (15 Jun 1980). 

For over 15 years, the iso-cytochrome c system in the yeast 
Saccharomyces cerevisiae has been used to investigate a multitude 
of problems in genetics and molecular biology. More recently, at- 
tention has been focused on using mutants for examining translation 
and transcriptional processes and for probing regulatory regions 
governing gene expression. In an effort to explore regulatory mech- 
anisms and to investigate mutational alterations that lead to in- 
creased levels of gene products, we have isolated and characterized 
mutants that overproduce cytochrome c. In this paper we have 
briefly summarized background information of some essential fea- 
tures of the iso-cytochrome c system and we have described the 
types of mutants that overproduce iso-l-cytochrome c or iso-2-cy- 
tochrome c. Genetic procedures and recombinant DNA procedures 
were used to demonstrate that abnormally high amounts of gene 
products occur in mutants as result of duplications of gene copies 
or of extended alteration of regulatory regions. The results summa- 
rized in this paper point out the requirements of gross mutational 
changes or rearrangements of chromosomal segments for augment- 
ing gene products. 


4183 Correlation between particulate effluent mutageni- 
city and increased carbon monoxide concentration in a fluid- 
ized-bed coal combustor. Kubitschek, H.E.; Williams, D.M.; 
Kirchner, F.R. (Argonne National Lab., IL). Mutat. Res.; 
74: 329-333(1980). 

The mutagenicity of particulate effluent (fly ash) collected 
on the final filter in the off-gas stream of a bench-scale fluidized- 
bed combustor (FBC) was examined during the course of a 1000 
hour (40 day) run. Continuous records of concentrations of gases 
also were examined, including those for CO., CO, O2, NO, SO2 and 
vapor-phase hydrocarbons. The results clearly show that both the 
time of increase of mutagenicity with the Ames test and its magni- 
tude were correlated with large increases in CO concentration. 
These results strongly support earlier findings that excessive muta- 
genicity during operation of the FBC is due to incomplete combus- 
tion. 


4184 Identification of an R-locus region that controls 
the tissue specificity of anthocyanin formation in maize. 
Dooner, H.K. (Univ. of Wisconsin, Madison). Genetics; 93: 
No. 3, 703-710(Nov 1979). 

The R locus in maize controls the tissue specificity of antho- 
cyanin formation. Recombination between two different R-locus al- 
leles with unique pigmentation domains has resulted in the genera- 
tion of a nonparental allelic type that displays a third kind of tissue 
specificity. These novel changes in tissue specificity occurred in 
very low frequency (1 x 1075). In light of this finding and of recent 
results concerning the regulation by R of the enzyme UDPG: fla- 
vonoid 3-0-glucosyltransferase, specified by the Bz locus, a model 
dealing with the genetic control of tissue-specific functions in multi- 
cellular organisms is proposed. 


4185 Excursions along the interface between disruptive 
and stabilizing selection. Felsenstein, J. (Univ. of Washing- 
ton, Seattle). Genetics; 93: No. 3, 773-795(Nov 1979). 

When a polygenic character is exposed to natural selection 
in which the curve giving fitness as a function of phenotype is a 
mixture of two Gaussian (normal) curves, the population may re- 
spond either by evolving to a specialized phenotype near one of the 
two optimum phenotypes, or by evolving to a generalized pheno- 
type between them. Using approximate multivariate normal distri- 
bution methods, it is demonstrated that the condition for selection 
to result in a specialized phenotype is that the curve of fitness as a 
function of breeding value be bimodal. This implies that a special- 
ized phenotype is more likely to result the higher is the heritability 
of the character. Numerical iterations of four-locus models and al- 
gebraic analysis of a symmetric two-locus model generally support 
the conclusions of the normal approximation. 


4186 Quantitative mammalian cell mutagenesis and mu- 
tagen screening. Hsie, A.W.; O'Neill, J.P.; McElheny, V.K. 
(Oak Ridge National Lab., TN). Mutat. Res.; 64: 437- 
440(1979). 

This article is a report on the Banbury Conference II held 
May 6-9, 1979 at Cold Spring Harbor Laboratory, New York. The 





557 / ERA VOL. 6, NO. 3 


conference was called to evaluate the current progress in gene mu- 
tation, quantitative mutagenesis, and mutagen screening with mam- 
malian cells in culture, and to identify future research directions in 
these fields. (KPM) 


5505 Metabolism 


REFER ALSO TO CITATION(S) 4138, 4173 


4187 ATP synthesis by Ca2* + Mg” -ATPase in deter- 
gent solution at constant Ca** levels. Ratkje, S.K.; Shamoo, 
eat of Rochester, NY). Biophys. J.; 30: 523-530(Jun 

ATP has been synthesized by the purified Ca** + Mg” -de- 
pendent ATPase from sarcoplasmic reticulum (SR) solubilized in 
nonionic detergent dodecyloctaoxyethylenglycolmonoether in a so- 
lution containing inorganic phosphate and glycerol by changing pH 
upon addition of ADP. The data indicate that the enzyme alone is 
responsible for active transport of Ca** in SR. The driving force 
for the ATP synthesis of the process may be due to various ion- 
protein interactions. The data give support that the integrity of the 
enzyme molecule between its hydrolytic site and the Ca” -binding 
sites is essential for the overall Ca** transport. 


5506 Medicine 


4188 (ANL—80-90, pp 89-90) Liposomes as biological 
carriers: new therapeutic approaches to metal toxicity and 
malignant tumors. Rahman, Y.E.; Lau, E.H.; Patel, K.R.; 
Cerny, E.A.; Wright, B.J. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the develop- 
ment of a new technique of drug encapsulation within liposomes to 
deliver metal chelating agents and antitumor drugs to specified 
target organs in order to enhance the therapeutic effect and reduce 
the effective dosage and toxicity of the drug. It has been demon- 
strated, that by manipulating the size and lipid composition of lipo- 
somes, selective delivery of liposome-encapsulated metal chelators 
to either the parenchymal or the Kupffer cells of the liver can be 
achieved. (ERB) 


4189 (ANL—80-90, pp 95-102) Argonne Bioanalytical 
Center: development of new technology for the use of stable 
isotopic tracers in the study of human health and disease. 
Klein, P.D.; Szczepanik-Van Leeuwen, P.A.; Hachey, D.L.; 
DeMark, B.R.; Irving, C.S.; Niu, H.C.; Stellaard, F. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the develop- 
ment of new technology for the use of stable isotopic tracers in the 
study of human health and disease. Studies under consideration in- 
clude: bile acid quantification; methadone metabolism; trace metals 
metabolism; breath tests for rapid noninvasive detection of various 
metabolic disorders; and amino acid kinetics measurements. All of 
the studies involve the use of stable isotope tracers and GC/MS de- 
tection methods. Information dissemination and personnel training 
in the biomedical and environmental applications of 7H, °C, ™N, 
170, 180, and *‘S are an integral part of the program. (ERB) 


4190 (COO—4733-2, pp 120-127) Intercomparison of 
relative biological effectiveness and oxygen enhancement ratio 
at clinically used neutron facilities. Hall, E.J. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1979-September 30, 179. 

The present report summarizes the results of a new series of 
biological intercomparisons of neutron therapy beams using mam- 
malian cells cultured in vitro. Experiment design was based upon 
two important considerations: (a) It is a characteristic of cell cul- 
ture experiments that variations within an experiment are much 
smaller than those between experiments. Consequently, neutron 
facilities were intercompared in pairs, within a given experiment, 
using cells from a common culture irradiated on the same day. (b) 
A standardized treatment fixture was used at all facilities, construct- 
ed of lucite, with space for 6 tissue culture flasks, and provision for 
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an ionization chamber to be inserted into the jig to determine the 
dose received at the position occupied by the cells. Full build-up 
was ensured because the cells were overlaid with 2 cm of tissue 
culture medium. A substantial international effort to achieve com- 
patible dosimetry was mounted by the physicists at the various in- 
stallations engaged in neutron therapy, as a consequence of which 
there is agreement to within +-1.5% for dose measurements in air. 
The use of the standard treatment fixture was an attempt to extend 
the compatible dosimetry to a practical set-up for the irradiation of 
cell cultures. 


4191 Human diseases associated with defective DNA 
repair. Friedberg, E.C.; Ehmann U.K.; Williams, J.I. (Stan- 
ford Univ., CA). pp 85-174 of Advances in radiation biol- 
ogy. Volume 8. Lett, J.T.; Adler, H. (eds.). New York, NY; 
Academic Press (1979). 

The observations on xeroderma pigmentosum (XP) cells in 
culture were the first indications of defective DNA repair in associ- 
ation with human disease. Since then, a wealth of information on 
DNA repair in XP, and to a lesser extent in other diseases, has ac- 
cumulated in the literature. Rather than clarifying the understand- 
ing of DNA repair mechanisms in normal cells and of defective 
DNA repair in human disease, the literature suggests an extraordi- 
nary complexity of both of the phenomena. In this review a number 
of discrete human diseases are considered separately. An attempt 
was made to systematically describe the pertinent clinical features 
and cellular and biochemical defects in these diseases, with an em- 
phasis on defects in DNA metabolism, particularly DNA repair. 
Wherever possible observations have been correlated and unifying 
hypotheses presented concerning the nature of the basic defect(s) in 
these diseases. Discussions of the following diseases are presented: 
XP, ataxia telangiectasia; Fanconi’s anemia; Hutchinson-Gilford 
progeria syndrome; Bloom’s syndrome, Cockayne’s syndrome; 
Down's syndrome; retinoblastoma; chronic lymphocytic leukemia; 
and other miscellaneous human diseases with possble DNA repair 
defects. (RJC) 


5507 Microbiology 


REFER ALSO TO CITATION(S) 4171, 4227, 4229, 4230 


4192 Levels of formyltetrahydrofolate synthetase - 
methylenetetrahydrofolate dehydrogenase in 
bacteria. Ferry, J.G.; Sherod, D.W.; Peck, H.D. Jr.; co 
dahl, L.G. (Univ. of ‘Georgia, Athens). pp 151-155 of Micro- 
bial production and utilization of gases. Goettingen, Ger- 
many; Akademie der Wissenschaften ([nd]). 

Several new species of methanogenic organisms were as- 


sayed for formyltetrahydrofolate synthetase and 
methylenetetrahydrofolate dehydrogenase. Low levels of each 
enzyme were present in all species examined except M. thermoauto- 
trophicum and Methanobacterium strain M.o.H. which exhibited 
high activities in some cell batches. 


4193 Development of ethanol tolerance in Clostridium 
thermocellum: effect of growth temperature. Herrero, A.A.; 
Gomez, R.F. (Massachusetts Inst. of Tech., Cambridge). 
Contract EG-77-S-02-4198. Appl. Environ. Microbiol; 40 
No. 3, 571-577(Sep 1980). 

The growth of Clostridium thermocellum ATCC 27405 and 
of C9, an ethanol-resistant mutant of this strain, at different ethanol 
concentrations and temperatures was characterized. The wild-type 
strain showed a higer energy of activation for growth than the eth- 
anol-tolerant derivative. The optimum growth temperature of the 
wild type decreased as the concentration of the ethanol challenge 
increased, whereas the optimum growth temperature for C9 re- 
mained constant. The results are discussed in terms of what is 
known about the effects of ethanol and temperature on membrane 
composition and fluidity. 


4194 Virus-induced cellular immunity to simian virus 40 
tumor-specific surface antigen(s) in adult LVG:LAK hamsters. 
Weppner, W.A. (Univ. of South Alabama, Mobile); ——_ 
J.H. Jr. J. Natl. Cancer Inst.; 64: No. 4, 757-763(Apr 1980). 

Cell-mediated immunity directed against simian virus 40 
(SV40) tumor-specific surface antigen(s) (TSSA) was detected in 
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S$V40-immunized noninbred LVG:LAK hamsters with the use of a 
lymphocyte transformation assay. Sensitized spleen cells underwent 
a proliferative response in the presence of cells of an SV40-induced 
hamster sarcoma cell line (WF5-1) or the plasma membranes from 
these cells. These results established that immunization of adult 
hamsters with SV40 resulted in a specific autochthonous cell-medi- 
ated immune response against SV40 TSSA. The in vitro demonstra- 
tion of this virus-induced immunity provided a unique method for 
the investigation of the SV40 TSSA involved in the establishment 
or rejection of tumors. The described lymphocyte transformation 
assay was also used to follow the solubilization and purification of 
the SV40 TSSA. 


4195 Squalenes, phytanes and other isoprenoids as major 
neutral lipids of methanogenic and thermoacidophilic 
bacteria. Tornabene, T.G. (Colorado State Univ., Fort Col- 
lins); Langworthy, T.A.; Holzer, G.; Oro, J. J. Mol. Evol.; 
13: 73-83(1979). 

The neutral lipids of nine species of methanogenic bacteria 
including five methanobacilli, two methanococci, a methanospiril- 
lum, one methanosarcina as well as two thermoacidophilic bacteria, 
Thermoplasma and Sulfolobus, were analyzed. The major compo- 
nents were Cso, C25 and/or Cz acyclic isoprenoid hydrocarbons 
with a continuous range of hydroisoprenoid homologues. The 
range of acyclic isoprenoids detected were from Cis to Cso. Apart 
from Methanosarcina barkeri, squalene and/or hydrosqualene de- 
rivatives were the predominant components in all species studied. 
The components of Methanosarcina barkeri were a family of Cos 
homologues. The distribution of the neutral lipid components and 
their specific variations in relative intensities emphasized the differ- 
ences between the test organisms while the generic nature of the 
isoprenoid hydrocarbons demonstrated similarities between the di- 
verse bacteria. The neutral lipid compositions from these bacteria, 
many of which exist in environmental conditions like those de- 
scribed for the various evolutionary stages of the archean ecology, 
resemble the isoprenoid distribution isolated from ancient sediments 
and petroleum. Therefore, these findings may have major implica- 
tions to biological and biogeochemical evolution. 


4196 Phytanyl-glycerol ethers and squalenes in the ar- 
chaebacterium Methanobacterium thermoautotrophicum. Tor- 
nabene, T.G. (Colorado State Univ., Fort Collins); Wolfe, 
R.S.; Balch, W.E.; Holzer, G.; Fox, G.E.; Oro, J. J. Mol. 
Evol.; 11: 259-266(1978). 

The lipids of a thermophilic chemolithotroph, Methanobac- 
terium thermoautotrophicum, have been analyzed by chromatogra- 
phic techniques and identified by infrared spectrometry and com- 
bined gas chromatography-mass spectrometry. Of the total chloro- 
form soluble lipids 79% and 21% are polar and non-polar lipids, re- 
spectively. The major components of the polar lipids are dialkyl 
ethers of glycerol or its derivatives. The nature of the glycerol 
ether alkyl groups was found to be that of the saturated tetraacyclic 
acyclic isoprenoid hydrocarbon phytane. The non-polar lipids of 
the chloroform soluble fraction consist principally of three series of 
Cro, Cas and Cyo isoprenoid hydrocarbons, the major components 
being squalene and a continuous range of hydrosqualene deriva- 
tives, from dihydrosqualene up to and including dehydrosqualene. 
These data establish that M. thermoautotrophicum contains pre- 
dominantly non-saponifiable lipids as do Halobacterium, Halococ- 
cus, Sulfolobus and Thermoplasma. In particular, the composition 
of the chloroform soluble lipids of M. thermoautotrophicum is quite 
similar to that of Halobacterium cutirubrum. The results strongly 
support the recent proposal, based on 16S rRNA sequence homolo- 
gies, that the extreme halophiles and methanogens share a common 
ancestor. In addition, it is pointed out that the occurrence of phy- 
tane and related polyisoprenoid compounds in ancient sediments 
can no longer be considered unequivocally as indicative of past 
photosynthetic activity. Finally, speculations are made concerning 
the possible role of and evolutionary significance of the presence of 
squalene and hydrosqualenes in these organisms. To our knowledge 
this is the first report of squalene and hydrosqualenes in a strictly 
anaerobic microorganism. 
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4197 Dimethylsulfoxide as a potential tool for analysis 
of compartmentation in living plant cells. Delmer, D.P. 
(Michigan State Univ., East Lansing). Contract EY-76-C-02- 
1338. Plant Physiol.; 64: No. 4, 623-629(Oct 1979). 

Data are presented which indicate that dimethyisulfoxide 
(DMSO) acts selectively on the plasma membrane of cultured to- 
bacco cells, rendering it more permeable to small molecules, while 
having a far smaller effect on the permeability of the vacuolar 
membrane. The results which support this conclusion are: (1) 
DMSO (5 to 10%, by volume) causes complete release of ('*C) 
tryptophan newly synthesized from ('*C)indole while causing efflux 
of only about 20% of the total intracellular tryptophan pool; (2) 
similar concentrations of DMSO do not cause substantial release 
from these cells of phenolic compounds or preloaded neutral red, 
nor of B-cyanin from fresh beet discs; (3) kinetic studies of release 
of tryptophan and neutral sugars and of efflux of **Rb* show that 
DMSO selectively promotes rapid release of the total pool, fol- 
lowed by a substantially slower release of the remaining pool; and 
(4) when tobacco cell protoplasts are incubated in the presence of 
7.5% (by volume) DMSO, rapid lysis is observed concomitant with 
the release of intact vacuoles. These data indicate that a procedure 
involving a brief treatment of intact plant cells or tissues with 
DMSO may be used to assess the distribution of metabolites be- 
tween cytoplasmic and vacuolar compartments. 


5509 Pathology 
REFER ALSO TO CITATION(S) 4258 
5510 Physiological Systems 


REFER ALSO TO CITATION(S) 3995, 4169, 4205, 4251, 4256 


4198 (COO—4733-2, pp 242-248) Regulation of retinol- 
binding protein metabolism in cultured rat liver cell lines. 
Borek, C. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

The present studies seek to develop an effective model 
system for the more detailed study of the regulation of retinol bind- 
ing protein (RBP) metabolism in the liver cell. Two cell lines were 
found that synthesized detectable amounts of RBP in vitro. One of 
these, the MHC; cell line, was derived from a transplantable 
Morris hepatoma No. 7795. These cells have a doubling time of 5 
days. The other cell line (H, II ECs, or H, cells) was initially estab- 
lished from a Reuber H-35 hepatoma (Pitot et al., 1964), and is a 
heteroploid cell line (Miller et al., 1972). The Hy, cells proliferate 
initially (in serum-containing media) as monolayers, but later pile up 
at high densities (Borek, 1978). In contrast to the slow growing 
MHC; cells, Hs cells have a doubling time of about 24 hours. 


4199 Electron and proton transfer events in chloroplasts 
during a short series of flashes. Velthuys, B.R. (Martin Mar- 
ietta Lab., Baltimore, MD). FEBS (Fed. Eur. Biochem. Soc.) 
Lett.; 115: No. 2, 167-170(Jun 1980). 

This paper examines the electron and proton transfer events 
in dark-adapted chloroplasts exposed to a series of short saturating 
flashes. The data illustrate the field-indicating AAsis, the cytoch- 
rome f redox change, and the proton release inside the thylakoid 
measured by the neutral-red technique. The results confirm the in- 
volvement of the contended extra site of proton translocation in 
linear electron flow. 


4200 Comparative vs ontogenetic paradigms for tests of 
the intrinsic mutagenesis hypothesis of aging. Sacher, G.A. 
pp 35-45 of Conference on structural pathology in DNA 
and the biology of aging. Bonn, Germany; Deutsche 
Forschungsgemeinschaft (1979). 

This paper examines certain aspects of the biology of lon- 
gevity and aging that bear on the role of DNA in the ontogenetic 
aging process, and on the genetic basis for the differences of lon- 
gevity among mammalian species. 
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REFER ALSO TO CITATION(S) 4113, 4114, 4241 


4201 Evidence that auxin-induced growth of soybean hy- 
pocotyls involves proton excretion. Rayle, D.L. (San Diego 
State Univ., CA); Cleland, R.E. Contract EY-76-S-06-2225. 
Plant Physiol.; 66: No. 3, 433-437(Sep 1980). 

The role of H* excretion in auxin-induced growth of soy- 
bean hypocotyl tissues has been investigated, using tissues whose 
cuticle was rendered permeable to protons or buffers by scarifica- 
tion (scrubbing). Indoleacetic acid induces both elongation and H* 
excretion after a lag of 10 to 12 minutes. Cycloheximide inhibits 
growth and causes the tissues to remove protons from the medium. 
Neutral buffers (pH 7.0) inhibit auxin-induced growth of scrubbed 
but not intact sections; the inhibition increases as the buffers 
strength is increased. Both live and frozen-thawed sections, in the 
absence of auxin, extend in response to exogenously supplied pro- 
tons. Fusicoccin induces both elongation and H* excretion at rates 
greater than does auxin. These results indicate that H* excretion is 
involved in the initiation of auxin-induced elongation ip soybean 
hypocotyl tissue. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


4202 (COO—4733-2) Radiation physics, biophysics and 
radiation biology. Progress report, October 1, 1978-September 
30, 1979. (Columbia Univ., New York (USA). Radiological 
Research Lab.). Jul 1979. Contract EP-78-S-02-4733. 259p. 
NTIS, PC Al2/MF AO1. 

Individual abstracts are included for 27 subprojects in radio- 
logical physics, microdosimetry, biophysics and _ radiobiology. 
(PSB) 


4203 (ANL—80-90, pp 3-12) External radiation toxic- 
ity. Fritz, T.E. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

The section contains summaries of research on neutron and 
gamma-ray toxicity in rodents, late effects of low-dose rate, whole- 
body, protracted exposure to Co gamma rays on young adult bea- 
gles, and the effects of protracted, low-dose rate exposure to Co 
gamma rays on preclinical leukemic phase-related changes in the 
granulopoietic system of beagles. (ERB) 


4204 (ANL—80-90, pp 13-16) Mammalian genetics: ge- 
netic effects of high LET radiations. Grahn, D.; Garriott, 
M.L.; Frystak, B.H.; Lee, C.H. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the genetic 
effects of high LET radiations. Specifically, a comparison is made 
between the genetic effects of internally deposited (testis) °®Pu and 
241 Am, and external fission neutron and ®Co gamma irradiation in 
mice. End points included: dominant lethal mutation rate; sperm 
head abnormality rate; and reciprocal chromosome translocation 
frequency in spermatogonia. 
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4205 (ANL—80-90, pp 41-44) Environmental physiol- 
ogy: effects of energy-related pollutants on daily cycles of 
energy metabolism, motor activity, and thermoregulation. 
Sacher, G.A.; Rosenberg, R.S.; Duffy, P.H.; Obermeyer, 
W.; Russell, J.J. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the effects of 
energy-related pollutants on daily cycles of energy metabolism, 
motor activity, and thermoregulation. So far, mice have been ex- 
posed to fast neutron-gamma radiation or to the chemical effluents 
of an atmospheric pressure experimental fluidized-bed combustor. 
The physiological parameters measured included: O2 consumption; 
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CO, production; motor activity; and deep body temperatures. 
(ERB) 


5601 Radiation Effects On Cells 


4206 (ANL—80-90, pp 57-60) Mutagenesis: molecular 
and genetic mechanisms of environmental mutagens. Kubits- 
chek, H.E.; Hass, B.; Matsushita, T. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on molecular 
and genetic mechanisms of environmental mutagens. A variety of 
bacteria and of mammaliam cells was used to test the mutagenicity 
of near-uv-light, 151, DNA analogues, acridine orange, and antin- 
eoplastic drugs. Preliminary results are reported. (ERB) 


4207 (ANL—80-90, pp 61-68) Mammalian cell biology. 
Elkind, M.M. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains summaries of research on mechanisms 
of lethality and radioinduced changes in mammalian cell properties, 
new cell systems for the study of the biology of mutation and neo- 
plastic transformation, and comparative properties of ionizing radi- 
ations. (ERB) 


4208 Strontium-90 concentrations in pronghorn antelope 
bones near a nuclear fuel reprocessing plant. Markham, O.D.; 
Halford, D.K. (Department of Energy, Idaho Falls, ID 
(USA). Idaho Operations Office); Autenrieth, R.E. (Idaho 
Dept. of Fish and Game, Jerome (USA)). Health Phys.; 38: 
No. 5, 811-816(May 1980). 

Metacarpal bones were collected from pronghorn antelope 
near a nuclear fuel reprocessing plant and adjacent areas on the 
Idaho National Engineering Laboratory (INEL) Site in Southeast- 
ern Idaho. Control bones were collected from offsite animals at 
higher elevations. Average concentrations in metacarpals were 
9.6+-2.8(SE) pCi/g(ash) within 10 km of the Idaho Chemical Proc- 
essing Plant (ICPP), 4.0+-0.9pCi/g for animals on the remainder of 
the INEL Site and 5.5+-1.0pCi/g for control animals. ICPP atmos- 
pheric releases of ®Sr appeared to have caused a significant 
(P<0.05) increase in ®Sr concentrations in antelope bones within 
10 km of the ICPP as compared to bones of other INEL antelope. 
However, the ICPP antelope bone ®Sr concentrations were not 
statistically different from that occurring in bones of the control 
animals from higher elevations. Antelope near the ICPP received 
approximately double the radiation dose to bone compared to doses 
received by other INEL antelope as a result of ®Sr in bone. Stron- 
tium-90 in bone from both fallout and ICPP sources resulted in an 
estimated average radiation dose of 40 mrad/yr to edosteal cells 
and 20 mrad/yr to active bone marrow. 


4209 (BNL—28487) Desferal (DFO) induced Ga-67 
washout from normal tissue, tumor and abscess in experimen- 
tal animals. Oster, Z.H.; Som, P.; Atkins, H.L.; Brill, A.B. 
(Brookhaven National Lab., Upton, NY (USA); State Univ. 
of New York, Stony Brook (USA)). 1980. Contract AC02- 
76CHO00016. 12p. (CONF-801082—3). NTIS, PC A02/MF 
AOl. 

From ORAU radiopharmaceutical dosimetry symposium; 
Oak Ridge, TN, USA (6 Oct 1980). 

In the experimental animal, desferal (DFO) given intrave- 
nously washes out Ga-67 from all tissues. This effect is not uniform: 
blood activity is reduced very markedly, while liver activity is less 
affected. Maximal effect of DFO occurs if given close to the Ga-67 
injection. When the time interval between the two is increased, the 
absolute amount of Ga-67 excreted in the urine in excess of the 
spontaneous excretion is reduced. Administration of DFO does not 
effect Ga-67 gastrointestinal excretion. In three animal tumor 
models (EMT-6 sarcoma in Balb/c mice, spontaneous adenocarci- 
noma in mice, and spontaneous adenocarcinoma in the rabbit) and 
in sterile abscess-bearing rats, the administration of DFO 24 hrs 
after Ga-67-citrate improves significantly the target-to-nontarget 
ratio. Animals given 50 mg/kg DFO I.V. after Ga-67 citrate 
showed a significant reduction in the whole-body activity as seen in 
a one-week follow up. 
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4210 (COO—3380-33) Oncogenic action of beta, proton, 
alpha and electron radiation on the rat skin. Burns, F.J. 
(New York Univ., NY (USA). t. of Environmental 
Medicine). 1980. Contract AS02-76EV03380. 29p. NTIS, 
PC A03/MF AOl. 

Rat skin is being utilized as an empirical model for testing 
dose and time related aspects of the oncogenic action of ionizing 
radiation, ultraviolet light, and polycyclic aromatic hydrocarbons. 
Molecular lesions in the skin DNA, including, strand breaks and 
thymine dimers, are being measured and compared to tumor induc- 
tion. The induction and repair kinetics of molcular lesions are being 
compared to split dose repair. Modifiers and radiosensitizers are 
being utilized to test specific aspects of a chromosome breakage 
theory of radiation oncogenesis. 


4211 (COO—4733-2, pp 64-71) Neutron dosimetry for 
rat irradiations, Mills, R.E. Jul 1979. 
In Radiation physics, biophysics and radiation biology. Prog- 
ress segeste October 1, 1978-September 30, 1979. : 4 
onoenergetic neutron irradiations of rats described in last 
year’s Annual Report (COO-4733-1) were continued in collabora- 
tion with the Department of Radiology of Thomas Jefferson Uni- 
versity. Three groups of 24 rats received absorbed doses of 0.43 
MeV neutrons corresponding to 300, 400, or 560 mGy (30, 40, or 
56 rad), respectively, of total tissue kerma in free air at the center 
of the animal positions. In all cases the absorbed dose contributed 
by gamma rays was about 3 percent of the total absorbed dose. In 
order to alleviate some of the traumatic effects of the experimental 
procedure upon the pregnant rats, extra air holes were drilled in 
the aluminum end caps of the rat holders, thus providing increased 
ventilation for respiration and cooling. It was also found to be de- 
sirable to postpone transporting them for one day after irradiation. 


4212 (COO—4733-2, pp 108-113) Oncogenic transfor- 
— with split doses of x-rays. Miller, R.C.; Hall, E.J. Jul 


1 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1979-September 30, 179. 

At dose rates in the range of 32 to 180 rad min™’, splitting 
low doses in the range of 0.3 Gy to 1.0 Gy into two equal fractions 
separated by 5 hours enhanced the frequency of transformation 
when compared to single exposure to the same dose. (PSB) 


5601 Radiation Effects On Cells 


4213 (COO—4733-2, pp 115-119) Neoplastic transfor- 
mation following split doses of x-rays. Borek, C. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1979-September 30, 179. 

xperiments with fractionated radiation doses, showed that 

cell transformation frequencies remained about the same for doses 
between 150 and 600 rad whether delivered by a single dose or by 
split exposures. At higher doses fractionation led to a reduction in 
the transformation frequency. (PSB) 


4214 (COO—4733-2, pp 128-131) Sister chromatid ex- 
changes: interaction of a retinoid (Ro-10-9359) and a protease 
ag (antipain) with x rays. Freeman, M.R.; Geard, C.R. 
u ; 
In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1979-September 30, 1979. 
he induction of sister chromatid exchanges (SCE) was 
studied at the first post-irradiation mitosis of mouse C3H/10T1/2 
cells and Syrian hamster embryo cells following 300 rad of x rays 
and incubation with a protease inhibitor (antipain) or a vitamin A 
analog (Ro-10-9359). 


4215 (COO—4733-2, pp 132-144) Effect of neutron in- 
duced recoil protons of restricted energy and range on chro- 
mosome aberration formation. Geard, C.R. Jul 1979. 
In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1979-September 30, 1979. 
material presented in last years Annual Report (RB-12) 
has been expanded and updated by the inclusion of data obtained 
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from assessing the effects of 430 keV monoenergetic neutrons on 
Vicia faba chromosomes. Further, a more precise determination of 
microdosimetric quantities of relevance has resulted in some alter- 
ations. Essentially, physical energy deposition events (as determined 
by microdosimetry) have been related to chromosomal changes (as 
determined by light microscopy) in nuclei irradiated in the latter 
part of the cell cycle of Vicia faba. 


5601 Radiation Effects On Plants 


4216 (COO—4733-2, pp 145-153) Effects of 1.91 MeV 
monoenergetic neutrons on Vicia faba chromosomes: microdo- 
simetric considerations. Geard, C.R. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Chromosomal alterations have been assessed after irradiation 
with 1.91 MeV monoenergetic neutrons. Results are tabulated. 
(PSB) 


5601 Radiation Effects On Cells 


4217 (COO—4733-2, pp 154-157) Sequential ex 
with high and low-LET radiations. Bird, R.P. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress segert, October 1, 1978-September 30, 1979. 

easurements have been made with synchronized Chinese 

hamster V79 cells irradiated with split doses of x rays only. The 
cells were exposed at room temperature to 50 kV x rays with the 
total dose delivered either in one exposure or in two equal expo- 
sures separated by a few minutes or as long as 30 minutes. Dishes 
of irradiated cells, as well as control dishes, were simply kept on a 
lab bench at room temperature between irradiations. For the long- 
est interval used (30 minutes) the pH of the cell medium increased 
slightly. Synchronized cells, either at the G;/S transition or in late 
S phase, were irradiated with single doses to about the 5% survival 
level. The results of these experiments indicate that splitting the ra- 
diation dose over these time intervals has very little effect on the 
cell surviving fraction. Enhancement of mammalian cell survival 
for split doses separated by minutes has been reported for cells irra- 
diated in plateau or stationary phase. There is no obvious trend of 
enhancement for the synchronized cells irradiated as described. 


4218 (COO—4733-2, pp 162-169) Irradiations with the 
track segment facility and the analysis of data. Bird, R.P.; 
Kliauga, P.J. Jul 1979. 

In Radiation physics, biophysics and radiation biclogy. Prog- 
ress report, October 1, 1978-September 30, 1979. 

esults from track segment irradiations of synchronized 

mammalian cells are reported previously for a range of LET values 
listed with the ions used and their LET values. The highest LET 
values resulted from helium track segments with a considerable 
change in LET across cellular dimensions. The survival curves ob- 
tained for two phases of the cell cycle, namely G;/S and late-S, 
were fitted by computer analysis to the form: S = e/sup -aD-BD? 
where D is the dose and a and £ are constants. The best-fit values 
of the parameters, a and 8, are tabulated with 95% confidence 
limits indicated for protons, deuterons and helium -3 ions. The LET 
trends of the survival curve parameters for late-S and G;/S cells, 
respectively, are indicated. 


4219 (COO—4733-2, pp 170-178) Modulating effects of 
the protease inhibitor Antipain on x-ray induced transforma- 
tions. Borek, C.; Miller, R.C. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Protease inhibitors have been shown to inhibit the expression 


of mutations in bacteria and to inhibit the tumor-promoting effect 
of phorbol esters in mice. We have investigated the effect of the 
protease inhibitor Antipain on cell transformation by x-irradiation 
in two in vitro systems; namely short-term cultures of freshly ex- 
planted hamster embryo cells and in the 10T1/2 cell line derived 
and cloned from C3H mouse embryo. 


4220 (COO—4733-2, pp 179-192) Comparison of two 
nitroimidazoles as hypoxic sensitizers, radiosensitizers and 
cytotoxic agents. Hall, E.J.; Astor, M. Jul 1979. 
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In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Experiments designed to compare the two 2-nitroimidazoles 
Ro-07-0582 and Ro-07-0741 in terms of their radiosensitizing and 
cytotoxic properties are reported. A standardized in vitro cell cul- 
ture test system was used. Ro-07-0741 has been shown to be a more 
effective radiosensitizer of hypoxic cells than is Ro-07-0582 but this 
may be offset by the increased toxicity shown by this drug. Wheth- 
er this increased toxicity is seen in animals and presents a problem 
remains to be seen, but from first reports (Brown, personal commu- 
nication) in vivo, Ro-07-0741 is indeed more toxic to animals than 
Ro-07-0582. Because of in vivo toxicity the doses of Ro-07-0741 ad- 
ministered to mice have been reduced approximately by a factor of 
two in respect to Ro-07-0582. 


4221 (COO—4733-2, pp 193-206) MTDQ as a hypoxic 
cell radiosensitizer alone and in combination with misonida- 
zole. Astor, M.; Hall, E.J.; Osmak, R.S. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Misonidazole is an electron affinic compound that selectively 
sensitizes mammalian cells to the lethal effects of x and gamma 
rays, and is already in use in clinical trials as an adjunct to radio- 
therapy. MTDQ (6,6-methylene-bis-2,2,4 trimethyl-1,2-dihydroquin- 
oline) is an antioxidant that was initially developed as a food addi- 
tive but has recently been the subject of preliminary clinical investi- 
gations in Hungary and limited in vitro experimentation in the 
United States. The present communication describes experiments in- 
volving the testing of MTDQ as a hypoxic cell radiosensitizer alone 
and in combination with misonidazole in order to determine the 
sensitizing properties of the two widely different agents. 


4222 (COO—4733-2, pp 207-215) Combination studies 
with bleomycin, misonidazole and x-rays. Roizin-Towle, L.; 
Hall, E.J. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

The experiments investigated the effect of bleomycin (BLM) 
on aerated and hypoxic cells in culture, and studied the interaction 
between BLM and x-rays. In addition, the combination of BLM 
and misonidazole has been studied to investigate the extent to 
which the electron affinic compound kills the hypoxic cells that are 
resistant to BLM. Since the majority of antineoplastic drugs kill ac- 
tively dividing cells, they probably are not as effective in killing 
cells in solid tumors which are deficient in molecular oxygen and 
unlikely to be in active cell cycle. Misonidazole was used with 
BLM for this reason, that it is selectively cytotoxic towards hy- 
poxic cells, and would avoid further damage to normal aerated 
cells in tissues already treated with other antineoplastic agents. Al- 
though misonidazole is used primarily as an hypoxic cell sensitizer, 
its use as chemotherapy agent warrants consideration. 


4223 (COO—4733-2, pp 216-221) Effect of hyperther- 
mia alone, or combined with x-rays, on the incidence of onco- 
genic transformations in vitro. Miller, R.C.; Harisiadis, L.; 
Hall, E.J. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

This study describes how elevated temperatures influenced 
the transformation rates of irradiated and non-irradiated cells. 


4224 (COO—4733-2, pp 222-241) Investigation in vitro 
of the clastogenic effects of misonidazole. Schwartz, L.E.; 
Geard, C.R. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

In view of the possible wider utilization of misonidazole as 
an adjunct to clinical radiotherapy, it becomes important to estab- 
lish the potential for more subtle effects on normal cells. The pres- 
ent study included an investigation of the effects of misonidazole on 
aerated normal cells, in vitro, with respect to oncogenic transfor- 
mations, sister chroinatid exchange frequency, chromosomal aberra- 
tions, cell cycle progression, cell killing, and cell doubling time. 
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5601 Radionuclide Effects - Internal Source 


4225 (NUREG/CR—1228) Relative hazard of radioio- 
dine as a function of (a) radiation quality and (b) age at expo- 
sure. Technical report, July 1976-February 1980. Book, S.A. 
(California Univ., Davis (USA). Lab. for Energy-Related 
Health Research). Apr 1980. 42p. NTIS, PC A03/MF AO1. 

To identify the influence of the physical characteristics of ra- 
dioiodine isotopes and thyroid gland maturity on the effectiveness 
of radioiodine exposure, two studies were performed: (1) The thyr- 
oidal effects of short-lived radioiodines were investigated, using rats 
to compare the effects of 1321 and 1311. The authors found the 
same effect in goitrogen-stimulated rat thyroid glands (in terms of 
50% suppression of thyroid gland weight increase) at doses of 
about 280 rads from 1321 and 2500 rad from 1311, suggesting an 
approximately 9-fold increase in radiologic effectiveness of 1321 
over 1311; (2) The differences in age-related radiosensitivity of the 
guinea pig thyroid gland to radioiodine exposure were examined. 
Fetal, neonatal, weanling, and adult animals were exposed to single, 
graded doses of 1311, resulting in thyroid doses up to thousands of 
rads. Approximately 100 days after dosing, a single microCi of 1311 
was given and animals were killed 1 day later to provide data on 
thyroid weight and percent 1311 uptake. Results of these data sug- 
gested the fetal and weanling thyroid glands were more radiosensi- 
tive than the adult thyroids while neonatal thyroids were less sensi- 
tive than adults. The extent of the increased radioseusitivity, how- 
ever, was less than two fold. 


5601 Radiation Effects On Animals 


4226 Preclinical studies of dynamic treatment modes in 

jon therapy. Amols, H.I.; Kittell, R.; Paciotti, M.A.; Hel- 
end, J.A.; Hogstrom, K.R.; Collier, M.; Heller, P. (Univer- 
sity of California, Los Alamos Scientific ey, Los 
Alamos, New Mexico 87545). Med. Phys.; 7: No. 6, 621- 
626(Nov 1980). 

Preliminary results on a system for delivering dynamic pion 
radiotherapy treatments are reported. The desired treatment 
volume is scanned across a small, focused pion beam using a com- 
puter-controlled treatment couch. A computer-controlled range- 
shifting device modulates the stopping pion depth distribution in 
coordination with the couch motion to conform the dose to the 
shape of the treatment volume. For certain shaped tumors, the 
system can result in substantial normal tissue dose sparing and 
better field flatness as compared to irradiation by static treatments 
with broad beams. The characteristics of this new system, plus pre- 
liminary results for typical dose distributions as measured with ther- 
moluminescent dosimeters (TLDs), are presented. 


4227 Fluorometric determination of adenosine nucleotide 
derivatives as measures of the microfouling, detrital, and sedi- 
mentary microbial biomass and physiological status. Davis, 
W. M.; White, D.C. (Florida State Univ., Tallahassee). Con- 
tract 31-109-38-4502. Appl. Environ. Microbiol; 40: No. 3, 
539-548(Sep 1980). 

Adenosine, adenine, cyclic adenosine monophophate (AMP), 
AMP, nicotinamide adenine dinucleotide, adenosine diphosphate, 
and adenosine triphosphate (ATP) were recovered quantitatively 
from aqueous portions of lipid extracts of microfouling, detrital, 
and sedimentary microbial communities. These could be detected 
quantitatively in the picomolar range by forming their 1-N®-etheno 
derivatives and analyzing by high-pressure liquid chromatography 
with flourescence detection. This extraction and fluorescent deriva- 
tization method showed equivalency with the luciferin-luciderase 
method for bacterial ATP measurements. Increases in AMP and 
adenosine may prove to be more sensitive indicators of metabolic 
status than the energy charge. 


4228 Uptake of trace metals by the clam Macoma in- 
quinata from clean and oil-contaminated detritus. Crecelius, 
E.A.; Augenfeld, J.M.; Woodruff, D.L.; Anderson, J.W. 
(Marine Research Lab., Sequim, WA). Bull. Environ. 
Contam. Toxicol.; 25: No. 3, 337-344(Sep 1980). 

In recent years there has been increasing concern about the 
entry of petroleum hydrocarbon (PHC) into the marine environ- 
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ment and the effects of such entry on the composition and function- 
ing of the marine ecosystem. Few reports have been published on 
the possible effect of oil on the uptake of metals from water or 
sediments by animals. The possibility of such effects is indicated by 
the work of Fletcher et al. (1979), who showed that crude oil 
causes a reduction in blood plasma copper concentrations in fish, 
and Payne et al. (1978) who reported that petroleum affected chlo- 
ride regulation in fish. Luoma and Jenne (1977) have shown that 
the availability of sediment-bound metals to a deposit-feeding clam 
depended on the metal-sediment associated and sediment-to-water 
desorption rate. We exposed a detritivorous clam, Macoma inquin- 
ata, to clean and oil-contaminated detritus to determine the effects 
of the oil on metal accumulation. To measure the uptake of metals, 
clams were exposed to neutron activated detritus and the uptake of 
several isotopes (°'Cr, Co, Eu, Fe, “Sc, and ®Zn) measured 
in the clams. 


5601 Radiation Effects On Microorganisms 


4229 Rapid repair of ionizing radiation injury in Chla- 
mydomonas reinhardi. Nelson, J.M.; Braby, L.A.; Roesch, 
W.C. (Battelle Memorial Inst., Richland, WA). Contract 
DE-AC06-76RLO. Radiat. Res.; 83: No. 2, 279-289Aug 
1980). 

Repair of sublethal damage is an important factor affecting 
the survival of irradiated cells. An understanding of this phenom- 
enon is fundamental to understanding the action of ionizing radi- 
ations. Although multiple components of such repair have been de- 
tected in plateau-phase mammalian cells, processes having different 
repair rates have never been observed previously in proliferating 
eucaryotic cell systems. This report describes experiments used to 
study repair of sublethal damage in cells exposed to fast electrons. 
Split-dose techniques, utilizing two equal doses given at 100 krad/ 
min and separated by intervals as short as 15 sec, followed by clon- 
ogenic cell assay, have been used throughout. These experiments 
demonstrate the existence of at least two independent repair proc- 
esses in synchronous, exponentially growing cultures of Chlamydo- 
monas reinhardi. Furthermore, each process probably represents 
repair of a distinctly different kind of damage. The rapid process 
described in this report is characterized by a mean repair time on 
the order of 2 to 4 min in contrast to 20 to 30 min for the well- 
known Elkind-Sutton type repair. Both processes are nearly tem- 
perature independent at temperatures above 25°C. 


Mechanisms of poliovirus inactivation by the direct 
PD indirect effects of ionizing radiation. Ward, R.L. (Sandia 
Lbs., Albuquerque, NM). Contract E(29-2)-3536. Radiat. 
Res; 83: No. 2, 330-344(Aug 1980) 

This study was designed to measure the effects of ionizing 
radiation on poliovirus particles when given under conditions 
where either direct (in broth) or indirect (in water) effects were 
predominant. Under direct conditions, inactivation of poliovirus 
was found to be due primarily to RNA damage, although capsid 
damage could account for about one-third of the viral inactivation. 
RNA damage did not appear to be due to strand breakage and 
therefore was probably caused primarily by base damage or cross- 
link formation. Capsid damage under direct irradiation conditions 
did not result in significant alterations of either the sedimentation 
coefficients or the isoelectric points of the poliovirus particles or 
detectable modification of the sizes of the viral proteins. It did, 
however, cause loss of availability to bind to host cells. Under indi- 
rect conditions no more than 25% of viral inactivation appeared to 
be due to RNA damage. However, the sedimentation coefficients 
and isoelectric points of the viral particles were greatly altered, and 
their abilities to bind to cells were lost at about three-fourths the 
rate of loss of infectivity. Capsid damage in this case did result in 
changes in the sizes of capsid proteins. Therefore, the majority of 
the radiation inactivation under indirect conditions appeared to be 
due to protein damage. 


5601 Radionuclide Effects - Internal Source 


4231 Bio and health effects of radon: a review. 
Morken, D.A. (Univ. of Rochester, NY). Nati. Bur. Stand. 
(U.S.), Spec. Publ.; 21-26(Jun 1980). 
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This review is taken from the proceedings of a roundtable 
discussion of radon in buildings held in Gaithersburg, Maryland on 
June 15, 1979. This discussion of the biological effects of radon 
covers the following topics: the physical decay scheme, the dosi- 
metry of alpha particles, and lung cancer data gathered from indi- 
viduals involved in the mining of uranium ore. In addition, the dep- 
osition of dust particles in the lung is discussed. 


4232 Comparative uptake and distribution of plutonium, 
americium, curium and neptunium in four plant species. 
Schreckhise, R.E.; Cline, J.F. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Health Phys.; 38: No. 5, 817- 
824(May 1980). 

Uptake of the nitrate forms of **Pu, *°Pu, Am, **Cm 
and *°7Np from soil into selected parts of four different plant spe- 
cies grown under field conditions was compared Alfalfa, barley, 
peas and cheatgrass were grown outdoors in small weighing lysi- 
meters filled with soil containing these radionuclides. The plants 
were harvested at maturity, divided into selected components and 
radiochemically analyzed by alpha-energy analysis. Soil concentra- 
tion did not appear to affect the plant uptake of ***Pu, *°*Pu, 
241Am or **Cm for the two levels utilized. The relative plant 
uptake of the five different transuranics was 7*7 Np>**Cm approxi- 
mately equal **Am>**Pu approximately equal”**Pu. Relative 
uptake values of Np for various plant parts ranged from 2200 to 
45,000 times as great as for Pu, while Am and Cm values were 10- 
20 times as great. The values for seeds were significantly lower 
than those for the other aboveground plant parts for all four tran- 
suranic elements. The legumes accumulated approx. 10 times more 
than the grasses. A comparison of the postulated radionuclide con- 
tent of plants grown in soil contaminated with material from spent 
liquid metal fast breeder reactor fuels indicated that concentrations 
of isotopes of Am, Cm and Np would exceed *°Pu values. 


5601 Radiation Effects On Animals 


4233 Induction of mammary neoplasms in the Sprague- 
Dawley rat by 430-keV neutrons and x-rays. Shellabarger, 
C.J. (Brookhaven National Lab., Upton, NY); Chmelevsky, 
D.; Kellerer, A.M. J. Natl Cancer Inst.; 64: No. 4, 821- 
833(Apr 1980). 

Female noninbred Sprague-Dawley rats were exposed to 
single doses of 0.28, 0.56, and 0.85 gray x-rays or 0.001, 0.004, 
0.016, and 0.064 Gy of 430-keV neutrons at 62 +- 1 days of age 
and were then observed over the rest of their lives for the appear- 
ance of mammary neoplasia. As mammary neoplasms were detect- 
ed, they were removed and given a_ classification of 
adenocarcinoma(s) (AC) or fibroadenoma(s) (FA) after microscopic 
study. All irradiated groups exhibited an increased incidence of 
mammary neoplasia. The tumor rate increased steeply with age of 
the animals, and the effect of the irradiation could be adequately 
described as a forward shift in time of the spontaneous incidence. 
The mammary FA response and the total mammary neoplasic re- 
sponse (including both FA and AC) were approximately propor- 
tional to the absorbed dose of x-rays or the square root of the neu- 
tron dose. The relative biological effectiveness (RBE) of the neu- 
trons increased with decreasing dose and reached values exceeding 
100 at a neutron dose of 1 mGy. The AC, taken separately, were 
subject to considerable statistical uncertainties due to their small 
numbers. However, their RBE-dose dependence was consistent 
with that for the FA and, even at the highest dose studied, the 
RBE value exceeded 10. 


5601 Radiation Effects On Cells 


4234 Mechanisms of cocarcinogenesis involving endog- 
enous retroviruses. Tennant, R.W.; Rascati, R.J. (Oak Ridge 
National Lab., TN). pp 185-205 of Modifiers of chemical 
carcinogenesis. Slaga, T.J. (ed.). New York, NY; Raven 
Press (1980). 

This review article with 118 references summarizes recent in 
vivo and in vitro experimental results related to cocarcenogenesis 
and some potential mechanisms of virus - radiation/chemical car- 
cinogen interactions. The RNA tumor viruses (retroviruses) may 
disrupt repair synthesis of DNA, thereby serving io indirectly in- 
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crease the probability that exposure to a carcinogen could result in 
transformation. Several alternative mechanisms are proposed to ex- 
plain these interactions. 


4235 Tissue deposition and metabolism of +°I-labeled 
synthetic amino-terminal parathyroid hormone bPTH(1-34). 
Schneider, N.; Teitelbaum, A.P.; Neuman, W.F. (Univ. of 
Rochester Medical Center, NY). Calcif: Tissue Int.; 30: 147- 
150(1980). 

The tissue deposition and metabolism of '*°I-labeled synthet- 
ic amino-terminal parathyroid hormone, bPTH(1-34), were studied 
in rats. In comparison with the intact hormone molecule bPTH(1- 
84), the synthetic fragment was (a) cleared more rapidly from 
serum; (b) degraded more rapidly in perapheral tissues; (c) deposit- 
ed to a greater extent in kidney; (d) deposited to a much smaller 
extent in liver. In bone, the accumulation of total radioactivity was 
approximately the same with both labeled hormones. 


5601 Radiation Effects On Biochemicals 


4236 Chemical processes induced radiolytically in well 
defined aqueous systems. Thomas, J.K. (Univ. of Notre 
Dame, IN). Int. J. Radiat. Oncol., Biol. Phys.; 5: No. 7, 1049- 
1054(Jul 1979). 

The radiation chemistry of dilute aqueous systems is dis- 
cussed in terms of the simple primary radicals and ions produced, 
and also in terms of reactions of secondary radicals produced via 
attack of the primary species on organic solutes. These simple sys- 
tems are extended to 3 more complex systems: (a) solutions of poly- 
mers, (b) micelles and vesicles, and (c) inverted micelles containing 
water bubbles. These latter systems all contain new and interesting 
features not exhibited by dilute solutions of simple molecules, and 
are of particular importance with respect to bio-systems. 


4237 Radiolysis of DNA and other biopolymers. Myers, 
L.S. Jr.; Kay, E. (Univ. of California, Los Angeles). Int. J. 
Radiat. Oncol., Biol. Phys.; 5: No. 7, 1055-1060(Jul 1979). 

Studies of radiolysis of biopolymers serve the dual purposes 
of giving information on (a) chemical mechanisms by which radi- 
ation modifies life processes and (b) structure-function relationships 
in macromolecules. Conditions in living cells are such that both 
direct and indirect depositions of energy in biopolymers are possi- 
ble. Direct effects in chromatin components result in formation of 
specific radical products, many highly reactive. In irradiated DNA 
the cationic radical, Gua*, and the anionic radical, Thy~, make 
large contributions to the electron spin resonance (ESR) spectrum. 
Secondary reactions of the cationic radicals are largely unknown. 
Indirect effects occur when energy is deposited in water or other 
components in a solution, and radiolysis products such as e/sub 
aq/- and hydroxy radicals react with the biopolymer under investi- 
gation. Conversion of hydroxy radicals to the less reactive inorgan- 
ic radical-anion Br2- has made it possible to determine the role of 
tyrosine in functional and structural integrity of several proteinase 
inhibitors. Both e/sub aq/- and hydroxy radicals react rapidly with 
DNA, but only hydroxy radicals initiates reactions which damage 
DNA. Radiolysis of double-stranded DNA leads to an increase in 
optical absorption. The hydroxy radicals is believed to attack the 
deoxyribose moiety, causing strand breaks and partial denaturation, 
thus reducing the hypochromic effect. After the DNA is partially 
denatured, or single-stranded, hydroxy radicals attacks the bases 
also. Three kinds of strand breaks have been observed; (1) immedi- 
ate, (2) those appearing post-irradiation, and (3) those appearing on 
post-irradiation treatment with alkali. Radiolysis of chromatin re- 
sults in DNA strand breaks, base damage, and protein-DNA cross 
links. Yields for strand breaks and base damage are lower in chro- 
matin than in purified DNA, and lower still in intact cells. 


4238 DNA repair and cell repair: are they related. 
Elkind, M.M. (Argonne National Lab., IL). Int. J. Radiat. 
Oncol., Biol. Phys.; 5: No. 7, 1089-1094(Jul 1979). 

Evidence of damage-repair processes is reviewed in connec- 
tion with 3 types of cytotoxic cell treatments: x-radiation; far-ultra- 
violet (uv) (254 nm) light; and fluorescent light (FL) exposure of 
cells that had been grown in the presence of 5-bromodeoxyuridine 
(BUdR). In each case, the processes are characterized relative to 
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cell survival and loss of DNA. integrity, i.e. the presence of single- 
strand breaks evident under alkaline conditions and dimers contain- 
ing thymine. From quantitative data of the induction of both types 
of end points, the number of DNA lesions are compared that are 
produced by a D/sub 0/ dose; that is, a dose that reduces survival 
by the factor 1/e (~ 0.37). The number of single-strand breaks for 
the treatments BUdR/FL, x-rays, and far-uv are respectively 
approx. 50,000, approx. 1000, and approx. 100. From such data, and 
upper-limit estimates of the persistence of breaks in x-irradiated sur- 
viving cells, it is concluded that: (1) x-ray survivors repair a large 
number of DNA lesions; and (2) x-ray lethality results from damage 
registered in a small fraction of the genome and/or the misrepair of 
supernumerary DNA lesions. 


5601 Radionuclide Effects - Internal Source 


4239 Tritium in the environment. Carsten, A.L. (Brook- 
haven National Lab., Upton, NY). pp 419-458 of Advances 
in radiation biology. Volume 8. Lett, J.T.; Adler, H. (eds.). 
New York, NY; Academic Press (1979). 

The physical characteristics of tritium are described. Sources 
of contamination from natural occurrence and artifically produced 
tritium compounds are discussed. Studies of the metabolism, isoto- 
pic effects, transmutation, and dosimetry of tritium are reviewed. 
Studies of population exposure to tritium and related risks are also 
reviewed. The possibility of tritium being concentrated in the food 
chain is considered. The RBE as measured in most systems lies be- 
tween one and two and does not seem significant. Tritiated com- 
pounds such as thymidine are more effective in causing biological 
effects than tritiated water. The risk to man from exposure is small. 
The testing of nuclear weapons has contributed to the world tri- 
tium inventory. Tritium contamination to the environment could be 
reduced by improved operating and administrative controls. The 
present limits set for tritium are probably conservative. (RJC) 


5601 Radiation Effects On Biochemicals 


4240 EPR study of 7z-cation radicals in dinucleoside 
phosphates and DNA produced by photoionization. Sevilla, 
M.D.; D’Arcy, J.B.; Morehouse, K.M.; Engelhardt, M.L. 
(Oakland Univ., Rochester, MI). Photochem. Photobiol.; 29: 
37-41(1979). 

In this work we have produced the 7-cation radicals of a 
number of nucleotides, dinucleoside phosphates, and DNA in aque- 
ous glasses (8M NaClO,) by photoionization and investigated these 
species by EPR spectroscopy. Results found for nucleotides and 
dinucleoside phosphates containing one type of DNA base, e.g. 
TpT, GpG, or dApdA, were used in the analysis of spectra found 
for mixed dinucleoside phosphates,e.g. TpdG. For TpdG and 
TpdA in neutral glasses photoionization takes place from the purine 
base and no transfer of charge to the pyrimidine base is found. In 
basic conditions both the adenine and thymine 7-cations are ob- 
served in TpdA. In both neutral and basic conditions the results 
found for mixed dinucleoside phosphates containing guanine show 
that the guanine cation is formed preferentially by photolysis. This 
result was found to extend to DNA. Photolysis of DNA in 8M 
NaClO, produced principally the guanine cation. Computer simula- 
tions using parameters determined by other workers from a study 
of y-irradiated oriented DNA closely match the spectrum found in 
this work attributed to the guanine cation in dinucleoside phos- 
phates and DNA. This work thus confirms the presence of the 
guanine cation in y-irradiated DNA. 


5602 Thermal Effects 


4241 (CONF-7904143—, pp 275-294) Analysis of crop 
responses to enhanced atmospheric CO, levels. Baker, D.N.; 
—_—" J.R. (Mississippi State Univ., State College). Oct 
1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Increased atmospheric CO: levels will increase primary pro- 
ductivity in crops. Photosynthesis can be enhanced and water con- 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5602 Thermal Effects 


sumption by crops can be reduced by increased levels of atmos- 
pheric CO:. Evaluation of the effect of a concomitant greenhouse 
effect induced temperature increase is a very complex matter - even 
if only the crop itself is considered. The increases in pest and dis- 
ease problems associated with a temperature increase may be cata- 
strophic. They can be and should be evaluated via simulation 
models in conjunction with appropriate crop models. The overall 
impact of these changes should be evaluated in a variety of soil, 
pest, cultural input combinations in order for an appropriate re- 
sponse to be mounted. Preliminary efforts with such a model sug- 
gest that benefits of a 30 percent increase in photosynthetic efficien- 
cy resulting from increased CO levels and increased rates of crop 
growth and development resulting from a 2°C temperature increase 
will range from 14 to 38 percent dependiag on the availability of 
water to the crop. 


5603 Chemicals Metabolism And Toxicity 


4242 (ANL—80-90) Division of Biological and Medical 

Research annual report, 1979. Rosenthal, M.W. (ed.). (Ar- 

— National Lab., IL (USA)). 1979. Contract W-31-109- 
NG-38. 169p. NTIS, PC A08/MF AOl. 

Separate abstracts were prepared for 14 of the 20 sections in- 
cluded in this progress report. The other 6 sections include: intro- 
ductory statements by the division director; descriptions of the 
animal, computer, electron microscope, and radiation support facili- 
ties; a listing of the educational activities, divisional seminars, and 
oral presentations by staff members; and divisional staff publica- 
tions. An author index to the report is included. (ERB) 


4243 (ANL—80-90, pp 17-26) Toxicology program for 
coal combustion and conversion effluents. Reilly, C.A. Jr. 
1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains summaries of research on the following 
projects: comparative biological evaluation of effluents from an ex- 
perimental pressurized fluidized bed conbustor; effects of inhalation 
exposure of mice to fluidized bed combustion effluents; and toxico- 
logical assessment of high-Btu coal gasification technology. (ERB) 


4244 (ANL—80-90, pp 27-30) Human health risks anal- 
ysis: assessment of health costs of energy related pollutants. 
Ginevan, M.E.; Grahn, D.; Lundy, R.T.; Brown, C.D.; Cur- 
tiss, J.B. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the assess- 
ment of health costs of energy related pollutants. It includes the de- 
velopment of new statistical methodology, mathematical models, 
and data bases relevant to the assessment. (ERB) 


4245 (ANL—80-90, pp 31-36) Toxicity of systems for 
energy generation and storage. Bhattacharyya, M.H. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains summaries of research on assessment of 
health and environmental effects of electric storage systems, and 
the metabolism and toxicity of metal compounds associated with 
energy production and storage. The first project relates to the pro- 
duction and use of electric storage battery systems. The second 
project deals with the effects of pregnancy and lactation on the 
gastrointestinal absorption, tissue distribution, and toxic effects of 
metals (Cd). Also included in this study is work on the absorption 
of actinides (7°*Pu). (ERB) 


4246 (ANL—80-90, pp 69-88) Carcinogenesis. Reilly, 
C.A. Jr. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains summaries of research in the following 
areas: use of liver for mechanistic studies of multistage 
hepatocarcinogenesis and for screening of environmental contami- 
nants for tumor initiating and promoting activity; molecular proper- 
ties of rat liver ornithine aminotransferase; regulation of gene ex- 
pression in rat liver; methods of tumor detection; mechanisms of ra- 
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diation and viral oncogenesis; biphenyl metabolism by rat liver mi- 
crosomes; and studies on ary! hydrocarbon hydroxylase activity. 
(ERB) 


4247 (ANL—80-90, pp 91-94) Molecular antomony pro- 
gram: molecular perturbations in man produced by energy-re- 
lated pollutants. Anderson, N.G.; Anderson, N.L.; Edwards, 
J.J.; Giometti, C.S.; Coulter, B.S.; Hickman, B.J.; Ross, L.J.; 
Scandora, A.; Taylor, J.; Willard, K.E. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the detection 
of alterations caused by toxic chemicals in man. The method is 
based on the analysis of human cells, tissues, and body fluids by 
high-resolution, two-dimensional electrophoresis. The project in- 
cludes the development of computerized data reduction systems, in- 
ternal standards to define spot positions, and preparation of a pro- 
tein index for man. (ERB) 


4248 (CONF-801039—3) Life Sciences Synthetic Fuels 
Program at Oak Ridge National Laboratory. Cowser, K.E.; 
Richmond, C.R. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 27p. NTIS, PC A03/MF 
AOl. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

The research program in Biomedical and Environmental Sci- 
ences at ORNL which is concerned with the health and environ- 
mental issues of synthetic fuels technologies is summarized. The 
program objectives are discussed. Investigations underway on the 
chemical, physical, and biological properties of potentially hazard- 
ous products derived from coal conversion or shale oil and on the 
environmental aspects of these products are described. (DMC) 


4249 (DOE/EV/10127—4) Synthetic crude oils carcino- 
genicity screening tests. Final report, October 16, 1978- 
August 30, 1980. Calkins, W.H.; Deye, J.F.; Hartgrove, 
R.W.; King, C.F.; Krahn, D.F. (Du Pont de Nemours (E.I.) 
and Co., Wilmington, DE (USA)). 1980. Contract AC02- 
78EV 10127. 54p. NTIS, PC A04/MF AO1. 

Eight crude oils (Southern Louisiana Petroleum, H Coal 
Syncrude, H Coal Fuel Oil, SRC II, Exxon Donor Solvent Liquid, 
Occidental in situ Shale Oil, Paraho Shale Oil and Geokinetics in 
situ Shale Oil) were distilled into, or have been received, as four 
fractions for analysis and screening for biological (mutagenicity and 
tumor initiating) activity. Results of selected analytical tests have 
been obtained on the undistilled crude oils and the fractions. Salmo- 
nella typhimurium mutation assay and an accelerated tumor initi- 
ation-promotion test have been run on the undistilled crude oils and 
the fractions. Low boiling (naphtha) fractions of all eight materials 
showed little or no mutagenicity or skin tumor initiating activity by 
the two tests used. The higher boiling fractions (gas oils and resi- 
dues) and the crude oils themselves were mutagenic and exhibited 
tumor initiation activity. The coal derived fractions were more 
active by both tests than the shale oil samples, the latter were simi- 
lar to the petroleum controls. Few differences were apparent in 
biological activity between coal derived samples of equivalent voil- 
ing range among the various coal liquefaction processes, except that 
the SRC II naphtha sample showed a degree of acute toxicity 
through skin absorption not exhibited by the other samples. Gener- 
ally the results agreed closely for the various samples between the 
salmonella mutation assay with activation and the skin tumor initi- 
ation test. 


4250 (PNL-SA—8962) Pulmonary toxicity of Mount St. 
Helens volcanic ash. Sanders, C.L.; Gelman, A.; Conklin, 
A.; Adee, R.R. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). 1980. Contract AC06-76RL01830. 5p. (CONF- 
8010134—1). NTIS, PC A02/MF AOl1. 

From Northwest Section of the Society of Experimental Bi- 
ology and Medicine conference; Vancouver, Canada (25 Oct 1980). 

The distribution, clearance, translocation and pathobiology 
of intratracheally instilled (IT) Mount St. Helens volcanic ash sam- 
ples are discussed and compared with NIOSH quartz and Ritzville 
sandy loam samples as positive controls and saline as a negative 
control. Comparisons are also made with similar studies in rats 
using chrysotile asbestos, beryllium oxide and cadmium oxide. 
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4251 (UR—3490-1876) Pulmonary retention of coal 
dusts. Morrow, P.E.; Gibb, F.R.; Beiter, H.; Amato, F.; 
Yuile, C.; Kilpper, R.W. (Rochester Univ., NY (USA). 
Dept. of Radiation Biology and Biophysics). 1980. Contract 
AC02-76EV03490. 14p. (CONF-8009111—2). NTIS, PC 
A02/MF AO1. 

From 5. international symposium on inhaled particles; Car- 
diff, UK (8 Sep 1980). 

The principal objectives of this study were: to determine, 
quantitatively, coal dust retention times in the dog lung; to test the 
appropriateness of a pulmonary retention model which incorporates 
first order rate coefficients obtained from in vitro and in vivo ex- 
periments on neutron-activated coal; to acquire a temporal descrip- 
tion of the pulmonary disposition of the retained coal dust, and to 
compare the behavior of two different Pennsylvania coals in the 
foregoing regards. The principal findings include: retention half- 
times for both coals of approximately 2 years following single, 
hour-long exposures; a vivid association of the retained coal dust 
with the pulmonic lymphatics; and a general validation of the re- 
tention model. 


4252 2,3,7,8-tetrachlorodibenzo-p-dioxin: potent anticar- 
cinogenic activity in CD-1 mice. DiGiovanni, J.; Berry, D.L.; 
Juchau, M.R.; Slaga, T.J. (Univ. of Washington, Seattle). 
Biochem. Biophys. Res. Commun.; 86: No. 3, 577-584(14 Feb 
1979). 

Topical pretreatment with non-toxic doses of 2,3,7,8-tetrach- 
lorodibenzo-p-dioxin, a contaminant formed in the commercial syn- 
thesis of the herbicide, 2,4,5-trichlorophenoxyacetic acid, strongly 
inhibited the _initiation of skin tumors by _ /7,12- 
dimethylbenz(a)anthracene and benzo(a)pyrene in female CD-1 
mice. 2,3,7,8-tetrachlorodibenzo-p-dioxin also produced marked in- 
duction of epidermal monooxygenase enzymes functional in the 
conversion of 7,12-dimethylbenz(a)anthracene to a variety of hy- 
droxylated products. The time course of anticarcinogenic effects re- 
sulting from pretreatment with the dioxin correlated with the mag- 
nitude of induction as well as with a significant reduction in the 
quantity of 7,12-dimethylbenz(a)anthracene metabolites covalently 
bound in vivo to epidermal DNA and RNA but not protein. 


4253 Differences in the ability of human lymphoblastoid 
lines to exclude bromodeoxyuridine and in their sensitivity to 
methyl methanesulfonate and to incorporated [* H]thymidine. 
Higgins, N.P.; Strauss, B.S. (Univ. of Chicago, IL). Cancer 
Res.; 39: 312-320(Feb 1979). 

Six Burkitt's lymphoma-derived lines were more resistant to 
methyl methanesulfonate than were six lymphoblastoid lines de- 
rived by in vitro transformation as measured by cloning ability in 
soft agar. The differences were due to cell response rather than to 
reactivity. Lymphoblastoid lines were also more sensitive to 
[*H]thymidine incorporated along with bromodeoxyuridine than 
were the lymphoma lines tested. All lines showed excision repair 
activity as measured by the benzoylated naphthoylated DEAE cel- 
lulose method, although there were quantitative differences in the 
activity of different lines. Most lymphoblastoid lines synthesize 
DNA of lower density when incubated in analog-containing 
medium due to their ability to discriminate against bromodeoxyuri- 
dine and to select for thymidine in a mixture. All the lymphoma 
cell lines tested were unable to discriminate between thymidine 
were unable to discriminate between thymidine and bromodeoxyur- 
idine. The ability of lymphoma cells to produce large quantities of 
dense radioactive, doubly substituted DNA when incubated in 
medium with bromodeoxyuridine and thymidine is due to their in- 
ability to discriminate between nucleosides and to their resistance to 
incorporated [*H]thymidine. 


4254 Potential of plant genetic systems for monitoring 
and screening mutagens. Nilan, R.A. (Washington State 
Univ., Pullman). Environ. Health Perspect.; 27: 181-196(Dec 
1978). 

This paper reviews the current scope and potential of plant 
test systems for screening and monitoring. Some characteristics of 
plant cells that may affect mutagen response are described. Muta- 
gen response in plants is discussed. The advantages of plant test 
systems over other systems for mutagenesis research are described. 
The major advantage is the numerous genetic and chromosomal 
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changes that can be scored following mutagen treatment. 126 refer- 
ences. 


4255 Commentary on the 1978 Kristiansand Conference 
on Nickel Toxicology. Sunderman, F.W. Jr. (Univ. of Con- 
necticut School of Medicine, Farmington). Contract EY-76- 
S-02-3140. Ann. Clin. Lab. Sci.; 8: No. 6, 491-505(1978). 

Abstracts of presentations at the 1978 Kristiansand Confer- 
ence on Nickel Toxicity are presented. Major developments in the 
study of nickel toxicity are summarized. They include: the demon- 
stration that nickel is an essential trace element; the discovery of 
the first nickel metalloenzyme; the discovery that ureases are also 
nickel enzymes; the improvement of analytical methods for the de- 
termination of nickel in biological material; the recognition of the 
need to monitor occupation] exposures to nickel; the observation 
that nickel carbonyl is a potent teratogen in rats; the finding that 
internal exposure to nickel by ingestion plays a role in exacerbation 
of nickel eczema in man; and the observation that intrarenal injec- 
tion of nickel subsulfide in rats induces marked polycythemia which 
appears to be mediated by enhanced renal synthesis and/or release 
of erythropoietin. 


4256 Nickel-induced erythrocytosis: efficacies of nickel 
compounds and susceptibilities of rat strains. Hopfer, S.M.; 
Sunderman, F.W. Jr.; Fredrickson, T.N.; Morse, E.E. 
(Univ. of Connecticut School of Medicine, Farmington). 
Contract EY-76-S-02-3140. Ann. Clin. Lab. Sci.; 8: No. 5, 
396-403(1978). 

Five nickel compounds were administered to rats by intrar- 
enal (ir) injection to assess the relative efficacies of the compounds 
for induction of erythrocytosis, based upon measurements of blood 
packed cell volume (PCV) at intervals from one to six months after 
the injection. Nickel subsulfide (aNisS2) was the most potent induc- 
er of erythrocytosis, followed by crystalline nickel monosulfide 
(BNiS), nickel subselenide (aNisSe2) and metallic nickel dust (Ni), 
in that order of responsivity. An ir injection of amorphous nickel 
monosulfide (NiS) did not induce erythrocytosis. The five nickel 
compounds were incubated in vitro in rat serum and the rates of 
dissolution of nickel were measured. In decreasing order of dissolu- 
tion rates, the following relationships were observed: amorphous 
NiS > aNisS: > aNisSe. > BNiS > Ni dust. Four rat strains 
were tested to identify the optimal strain for study of nickel-in- 
duced erythrocytosis. In decreasing order of susceptibility to eryth- 
rocytosis, the following relationships were observed. Fischer-344 > 
NIH Black > Wistar-Lewis > Long-Evans. This study has shown 
(a) that NisS2 dust and Fischer-344 rats are the optimal nickel com- 
pound and rat strain for investigation of nickel-induced erythrocy- 
tosis; (b) that the physical form of nickel monosulfide (crystalline 
BNiS versus amorphous NiS) has a marked effect upon the capacity 
to induce erythrocytosis; and (c) that in vitro rates of dissolution of 
nickel compounds in rat serum are not directly correlated with 
their relative efficacies for induction of erythrocytosis in rats after 
ir injection. 


5604 Other Environmental Pollutant Effects 


4257 (AD-A—081792) The effects of high level infra- 
sound. Johnson, D.L. (Aerospace Medical Research Lab. 
(6570th), Wright-Patterson AFB, OH (USA)). Feb 1980. 
15p. NTIS, PC A02/MF AOl. 

This paper will attempt to survey the current knowledge on 
the effects of relative high levels of infrasound on humans. While 
this conference is concerned mainly about hearing, some discussion 
of other physiological effects is appropriate. Such discussion also 
serves to highlight a basic question, ‘Is hearing the main concern of 
infrasound and low frequency exposure, or is there a more sensitive 
mechanism’. It would be comforting to know that the focal point of 
this conference is indeed the most important concern. Therefore, 
besides hearing loss and auditory threshold of infrasonic and low 
frequency exposure, four other effects will be provided. These are 
performance, respiration, annoyance, and vibration. 
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4258 (ANL—80-90, pp 37-40) Biomedical effects of 

energy transmission: effect of extremely low frequency elec- 
trie fields on ultradian, circadian, and infradian functions in 
rodents. Ehret, C.F.; Sacher, G.A.; Svihla, G.; Rosenberg, 
R.S.; Duffy, P.H.; Groh, K.R.; Meinert, Ic; Obermeyer, 
W.; Russell, J.J. 1979. 

In Division of Biological and Medical Research annual 
report, 1979. 

This section contains a summary of research on the effects of 
extremely low frequency electric fields on ultradian, circadian, and 
infradian functions in mice and rats. At very high field strengths, 
hyperactivity in rats and precocious arousal in mice have been ob- 
served during the inactive phase of the circadian cycle. (ERB) 


4259 (EPRI-EA—1511) Effect of electric and magnetic 
fields near an HVDC converter terminal on implanted cardiac 
pacemakers. Final report. Frazier, M.J. (IIT Research Inst., 
Chicago, IL (USA)). Aug 1980. 79p. NTIS, PC A05/MF 
AOl. 


The electromagnetic fields associated with HVDC convert- 
ers and transmission lines constitute a unique environment for per- 
sons with implanted cardiac pacemakers. A measurement program 
has been conducted to assess the potential interfering effects of 
these harmonically rich fields on implanted pacemakers. The ex- 
perimental procedures that were employed take into account the 
combined effects of the electric and magnetic fields. The effect of 
the resulting body current on the response of six pacemakers was 
assessed in the laboratory, using a previously developed model to 
relate body current to pacemaker pickup voltage. The results show 
that R-wave pacemaker reversion can be expected at some loca- 
tions within the converter facility, but that a large safety margin for 
unperturbed pacemaker operation exists beneath the transmission 
lines. 


4260 (PB—80-156169) Regulatory options for the con- 
trol of odors. Wahl, G.H. Jr. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Office of Air 
Quality Planning and Standards). Feb 1980. 84p. NTIS, PC 
A05/MF AO1. 

This report was prepared in response to Sec. 403b of the 
Clean Air Act Amendments of 1977. Together with ‘Odors from 
Stationary and Mobile Sources’ prepared by the National Academy 
of Sciences it constitutes the Report to Congress of EPA. This 
report surveys current state and local odor regulations, evaluates 
the effectiveness of regulations similar in form to those that might 
be promulgated under the Clean Air Act, and then discusses the ad- 
vantages and disadvantages of alternative Clean Air Act regulatory 
strategies. The report concludes that federal regulatory involve- 
ment in odor control does not appear to be warranted at this time. 


4261 Impacts of urban development upon allergenic 
aq in a desert city. Solomon, A.M. (Oak Ridge National 

, TN); Hayes, H.D. J. Arid Environ.; 3: No. 2, 169- 
1iadun 1980). 

The incidence of allergies among people in arid Tucson, Ari- 
zona, is six to nine times greater than that in the US population as a 
whole. One important source of airborne pollen grains, known to 
provoke allergic symptoms, appears to be the inadvertant introduc- 
tion of atmospheric pollen from urban and suburban landscaping. 
Our results indicate a 10-fold increase in airborne pollen from 
exotic ornamental vegetation during the past two decades. We also 
found that a direct relationship exists between Tucson‘s atmospher- 
ic pollen incidence, and numbers of ornamental trees there; between 
numbers of ornamental trees and suburban development; and be- 
tween suburban development and population growth. These results 
are ironic to the large portion of Tucson’s human population which 
immigrated for the purported healthful effects of the area. 


57 HEALTH AND SAFETY 


4262 (SAND—80-0576) Analysis of the impact of the 
regulation of toxic substances on Sandia. Arnold, C. Jr.; 
Pigg, J. (Sandia Labs., Albuquerque, NM (USA)). Oct 1980. 
Contract AC04-76DP00789. 22p. NTIS, PC A02/MF AO1. 

In recent years, Congress has passed two regulatory acts, 
namely the Occupational Safety and Health Act (OSHA) and the 
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Toxic Substance Control Act (TSCA) which seek to control the 
manufacture, use, and disposal of hazardous chemical substances. 
These acts can have a significant impact on-Sandia’s missions and 
will particularly affect those organizations involved in materials de- 
velopment and selection. The primary purpose of this report is to 
describe in some detail the impact of these acts on Sandia's corpo- 
rate goals and make recommendations on what our response should 
be. Also described in this report is the present position of Sandia 
with respect to these regulatory acts and the policies and actions 
that Sandia has taken to date in an effort to minimize their impact. 


58 GEOSCIENCES 


4263 Method for improving solution flow in solution 
mining of a mineral . Moore, T. (to Atlantic Richfield Co). 
US Patent 4,214,791. 29 Jul 1980. Filed date 22 Dec 1978. 


An improved method for the solution mining of a mineral 
from a subterranean formation containing same in which an injec- 
tion and production well are drilled and completed within said for- 
mation, leach solution and an oxidant are injected through said in- 
jection well into said formation to dissolve said mineral, and said 
dissolved mineral is recovered via said production well, wherein 
the improvement comprises pretreating said formation with an acid 
gas to improve the permeabiltiy thereof. 


5802 Geophysics 


4264 (USGS-OFR—80-981) Hole-to-surface resistivity 
measurements at Salt Valley, Utah. Daniels, J.J.; Scott, J.H. 
(Geological Survey, Washington, DC (USA)). 1980. 36p. 
Geological Survey, Washington, DC 

Evaporites are an important potential medium for the stor- 
age of radioactive wastes. In order to ascertain the viability of a 
proposed waste isolation site, it is necessary to study its geology 
without extensive drilling that might destroy its structural integrity. 
Hole-to-surface and hole-to-hole geophysical measurements can be 
useful in supplementing geologic data obtained from a few drill 
holes and can be used to aid the interpretation of surface geophysi- 
cal measurements. This study tested the feasibility of using hole-to- 
surface direct-current resistivity measurements to detect geologic 
inhomogeneities in evaporites show the following: (1) It is feasible 
to make hole-to-surface resistivity measurements over evaporites. 
However, near-surface steel casing can make it difficult to quantita- 
tively analyze the field data with present interpretaion techniques. 
Future investigations should include theoretical studies to solve in- 
terpretation problems when steel casing is in the hole and the mud 
is a high-conductivity brine. (2) A comparison of measurements 
made from the three different source drill holes shows that the 
halite acts as an electrical insulator and most of the current emitted 
from the source is contained in the caprock. (3) A comparison of 
measurements made parallel and perpendicular to the valley walls 
shows that there are more variations in the halite-caprock interface 
perpendicular than parallel to the axis of the Salt Valley anticline. 
Structurally complex interbeds within the salt may cause differ- 
ences in the current distribution measured at the surface from cur- 
rent sources buried at different depths. (5) Total field mapping 
would be more useful than the single-component data that were 
collected in this study. 


5803 Mineralogy, Petrology, And Rock Mechanics 


4265 Characteristics of tephra from Cinder Cone, 
Lassen Volcanic National Park, California. Heiken, G. (Los 
Alamos Scientific Lab., NM). Bull. Volcanol.; 41: No. 2, 
119-130(1978). 

Cinder Cone, an undissected, 200 m high Holocene cone in 
Lassen Volcanic National Park, California, is mantled by basaltic 
blocks and bombs, including abundant large spherical accretionary 
bombs. Types of pyroclasts, ranging from light brown sideromelane 
droplets to blocky, crystalline tachylite fragments, appear to reflect 
the vent history; when the vent was clear, an abundance of lava 
was erupted at higher temperature and lower viscosity, producing 
predominantly rapidly chilled sideromelane droplets. When the 
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vent was blocked by pooling of lava or by slumping of talus from 
crater walls, intermittent Strombolian eruptions ejected more vis- 
cous, crystalline to tachylitic fragments and comminuted talus. 
Such activity has been observed at Mt. Etna, Italy and Heimaey, 
Iceland. Avalanching of debris into the crater and down outer 
slopes, one of the main processes in cinder cone formation, is also 
responsible for the varieties of pyroclast types formed during 
Strombolian eruptions. 6 figures, 5 tables. 


4266 (SAND—80-2172) Model for transient creep of 
southeastern New Mexico rock salt. Herrmann, W.; Wawer- 
sik, W.R.; Lauson, H.S. (Sandia National Labs., Albuquer- 
que, NM (USA)). Nov 1980. Contract AC04-76DP00789. 
47p. NTIS, PC A03/MF AO1. 

In a previous analysis, existing experimental data pertaining 
to creep tests on rock salt from the Salado formation of S.E. New 
Mexico were fitted to an exponential transient creep law. While 
very early time portions of creep strain histories were not fitted 
very well for tests at low temperatures and stresses, initial creep 
rates in particular generally being underestimated, the exponential 
creep law has the property that the transient creep strain ap- 
proaches a finite limit with time, and is therefore desirable from a 
creep modelling point of view. In this report, an analysis of tran- 
sient creep is made. It is found that exponential transient creep can 
be related to steady-state creep through a universal creep curve. 
The resultant description is convenient for creep analyses where 
very early time behavior is not important. 


4267 (USGS-OFR—80-1074) US Geological Survey in- 
vestigations in the U12n.03 drift, Rainier Mesa, Area 12, 
Nevada Test Site, Nevada. Ege, J.R.; Carroll, R.D.; Magner, 
J.E.; Cunningham, D.R. (Geological Survey, Denver, CO 
(USA)). 1980. Contract AI08-76DP00474. 58p. NTIS, PC 
A04/MF AOl1. 

The U12n.03 drift was designed for a nuclear test site and 
mining was started on April 18, 1966, and completed May 22, 1967. 
The drift was driven along a bearing of N. 26° W. at an elevation 
of 1849.2 m (6067 ft) to a total length of 660.2 m (2166 ft). The 
drift lies entirely within tunnel bed 4 of Tertiary age and crosses at 
nearly right angles, the Aqueduct syncline, a prominent geologic 
feature in Rainier Mesa. A combination of faults cutting nearly par- 
allel to the drift, weak clay-rich tuff, and excessive ground water, 
all occurring in the trough of the syncline caused severe construc- 
tion and support problems. These geologic factors created weak 
plastic rock that resulted in swelling and squeezing ground. Reme- 
dial measures were initiated that only temporarily stabilized ground 
and water conditions. The drift was eventually abandoned for the 
purposes of a nuclear test site and was subsequently used as a water 
storage facility. The US Geological Survey performed seismic ve- 
locity, electrical resistivity, and geologic surveys in the U12n.03 
drift to provide information needed for site evaluation. Electrical 
resistivity measurements indicate that sections of rock which may 
be potentially unstable for tunnel construction due to the presence 
of clay may be defined by this technique. 


4268 Chemical interaction of aqueous solutions with epi- 
dote-feldspar mineral assemblages in geologic systems. I. 
Thermodynamic analysis of phase relations in the system 
CaO-FeO-Fe203-AlO3-SiO2-H20-CO,. Bird, D.K.; Helge- 
son, H.C. (Univ. of California, Berkeley). Am. J. Sci.; 280: 
No. 9, 907-941(Nov 1980). 

Simultaneous consideration of Moessbauer and/or experi- 
mental phase equilibrium data for epidote, andradite, and hedenber- 
gite together with the thermodynamic properties of aqueous spe- 
cies, CO2-H2O fluids, and coexisting minerals permits comprehen- 
sive analysis of mineral stabilities and the effects of preferential site 
occupancy and solid solubility on hydrothermal solution composi- 
tions in the system CaO-FeO-Fe203-Al2O03-SiO2-H2O-CO, at high 
pressures and temperatures. Assuming substitutional order/disorder 
in epidote solid solutions to be independent of composition together 
with random mixing and equal interaction of cations on energetical- 
ly equivalent sites in garnet and epidote solid solutions permits cal- 
culation of the extent of Al** and Fe* partitioning between coex- 
isting garnet and epidote. The results of these calculations agree 
closely with published compositions of garnet and epidote solid so- 
lutions in skarn deposits, low-grade metamorphic rocks, and geo- 
thermal systems. 


64 PHYSICS RESEARCH 
6401 Astrophysics And Cosmology 


64 PHYSICS RESEARCH 


6401 Astrophysics And Cosmology 


4269 (AD-A—082223) The energy spectrum of cosmic 
ray iron nuclei and the 


a magnetospheric satellite. 

Webber, W.R.; Yushak, S.M. (Ai Geophysics Lab., 
Hanscom AFB, MA (USA)). Nov 1979. 27p. NTIS, PC 
A03/MF A011. 

This report surveys existing measurements of cosmic ray 
iron nuclei, combines these data and represents them as a function 
of modulation during a solar cycle. This composite cosmic ray iron 
nuclei spectrum is then applied to estimate the heavy nuclei flux ex- 
posure to a satellite orbiting at 3.5 earth radii with taking into ac- 
count the effects of geomagnetic shielding taken into account. 


4270 Striated dust tail of Comet West 1976 VI as a par- 
ticle fragmentation phenomenon. Sekanina, Z.; Farrell, J.A. 
(Harvard-Smithsonian Center for Astrophysics, Cambridge, 
Massachusetts 02138). W-7405-ENG.36. Astron. J.; 85: No. 
11, 1538-1554(¢Nov 1980). 

The motions of 16 striae in the dust tail of Comet West be- 
tween 4 and 7 March 1976 have been successfully fitted on four 
small-scale photographs. Our model assumes that the striae are the 
result of the ejection of dust particles that subsequently fragment in 
the tail. The particles responsible for the formation of a discrete 
stria must be emitted simultaneously, be subjected to the same re- 
pulsive acceleration in the tail, and break up simultaneously. The 
results of the analysis indicate a strong correlation between the 
ejection times and the times of known explosive events. The repul- 
sive accelerations of the fragments are found to be between 0.6 and 
2.7 times the solar attraction, indicating submicron-sized absorbing 
particles. We also find that the repulsive accelerations of parent 
particles are only slightly smaller than those of their fragments, 
suggesting comparable area-to-mass ratios between parents and 
fragments, and therefore highly nonspherical shapes of parents. 
Complex, tenuously bonded, chain-like aggregates of submicron- 
sized grains would satisfy these conditions. The mass of dust in an 
average stria is estimated to be about 10° g. There was no measur- 
able effect from the Lorentz force, indicating an upper limit of a 
few volts for the electric charge of the fragments. We consider ro- 
tational bursting caused by a “windmill” effect of radiation pressure 
to be a possible fragmentation mechanism. Application of a simple 
chain-particle model suggests the existence of discrete particle 
types. 


4271 (LA—8522C) Proceedings of the solar-terrestrial 
workshop. Mutschlecner, J.P.; Smith, L.L. (eds.). (Los 
Alamos Scientific Lab., NM (USA)). Sep 1980. Contract W- 
7405-ENG-36. 306p. (CONF-7906119—). NTIS, PC Al4/ 
MF AOl. 

From DOE solar terrestrial workshop; Los Alamos, NM, 
USA (27 Jun 1979). 

A Solar-Terrestrial Workshop was held June 26-29, 1979, at 
the Los Alamos Scientific Laboratory to provide a report on the 
current status of areas of interest and relevance to the DOE office 
of basic sciences including solar-climate relations, plasma physics of 
space environments, the earth's upper atmosphere, and solar power 
satellite impacts upon the atmosphere. A review paper and papers 
on current research were presented for each area and are contained 
in the proceedings. Four working groups considered the areas: 
solar-climate relations, solar variability, upper atmospheric research, 
and plasma physics and solar power satellite impacts. The working 
group reports presented here include summaries of the status of re- 
search and, of particular interest, recommendations for future ef- 
forts in each area. Because these recommendations are detailed, nu- 
merous, and specific to the areas covered by the working group, 
the recommendations have not been abstracted for this summary. 
The reader is referred to the statements contained in the reports in 
section II of these proceedings. 
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4272 (PCT—11-78/RI-80) Status of laboratory experi- 
ments in search of thermal instabilities. (Power Conversion 
Technology, Inc., San Diego, CA (USA)). Apr 1980. Con- 
tract AC0O3-79ER10341. 17p. NTIS, PC A02/MF AOl. 

A microwave system for diagnosing simulated atmospheric 
plasmas is described. The plasma is formed by pulse ionizing a typi- 
cally 5 torr helium-argon gas with a 100-keV electron beam. 
(MOW) 


6403 Atomic, Molecular, And Chemical Physics 


4273 (COO—1713-93) Reaction studies of hot silicon 
and germanium radicals. Progress report, September 1, 1979- 
August 31, 1980. Gaspar, P.P. (Washington Univ., St. Louis, 
MO (USA)). 31 Aug 1980. Contract AS02-76ERO01713. 25p. 
NTIS, PC A02/MF AO1. 

The experimental approach to attaining the goals of this re- 
search program is briefly outlined and the progress made in the last 
year is reviewed in sections entitled: (a) primary steps in the reac- 
tion of recoiling silicon and germanium atoms and the identification 
of reactive intermediates in the recoil reactions; (b) thermally in- 
duced silylene and germylene reactions; (c) ion-molecule reaction 
studies. 


4274 (COO—4733-2, pp 37-50) W-value for electrons 
and photons in r-aemdbete mt gases. Srdoc, D. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

The W-value for electrons and photons was measured in 
methane and propane based tissue-equivalent gas mixtures using the 
proportional counter technique. The results agree within statistical 
limits with some of the published values. Measured values are 
given. The measurements of energy dependence of W resulted in 
practical formulae describing W(E) as a function of incident elec- 
tron or photon energy. (GHT) 


4275 (LBL—11518) Wave mixing spectroscopy. Smith, 
n.W. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Aug 1980. Contract W-7405-ENG-48. 184p. 
NTIS, PC A09/MF AOI. 

Thesis. 

Several new aspects of nonlinear or wave mixing spectros- 
copy were investigated utilizing the polarization properties of the 
nonlinear output field and the dependence of this field upon the oc- 
currence of multiple resonances in the nonlinear susceptibility. 
First, it is shown theoretically that polarization-sensitive detection 
may be used to either eliminate or controllably reduce the nonre- 
sonant background in coherent anti-Stokes Raman spectroscopy, al- 
lowing weaker Raman resonances to be studied. The features of 
multi-resonant four-wave mixing are examined in the case of an in- 
homogeneously broadened medium. It is found that the linewidth 
of the nonlinear output narrows considerably (approaching the ho- 
mogeneous width) when the quantum mechanical expressions for 
the doubly- and triply-resonant susceptibilities are averaged over a 
Doppler or strain broadened profile. Experimental studies of non- 
linear processes in Pr**:LaFs verify this linewidth narrowing, but 
indicate that this strain broadened system cannot be treated with a 
single broadening parameter as in the case of Doppler broadening 
in a gas. Several susceptibilities are measured from which are de- 
duced dipole matrix elements and Raman polarizabilities related to 
the *H,, *He, and *Ppo levels of the praseodymium ions. 


4276 (UCRL—15295) Free-bound and bound-bound ra- 
diative transitions in an intense laser field (U). Schlessinger, 
L.; Wright, J.A. (R and D Associates, Marina del Rey, CA 
(USA)). Jul 1980. Contract W-7405-ENG-48. 30p. NTIS, 
PC A03/MF AOl. 

The transition rates for free-bound and bound-bound radia- 
tive absorption and emission in an intense laser field have been cal- 
culated. In the approximations used here, the rates may be repre- 
sented by the product of two functions. One function, which con- 
tains all the details of the atomic structure, is independent of the 
laser field. The other function contains all the corrections caused 
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by the intense laser field. The calculations were done using first- 
order perturbation theory to describe the effects of the intense laser 
field on the bound state levels and using a low-frequency approxi- 
mation for the laser field. It is shown that both these approxima- 
tions are quite good for the states and laser intensities of interest. 
The intense field-correction factor for the rate of bound-free transi- 
tions for electrons with a Boltzmann distribution of energies has 
been calculated. Numerical results for the correction factor for the 
Boltzmann case are presented. For typical laser fusion parameters, 
the correction factor, which is the ratio of the thermal free-bound 
emission rate in the intense field to the rate at zero field, can be 
quite significant. The major effect of the strong field on the bound- 
bound rate is to increase the width of the lines. Since the line width 
is a function of the laser field strength, this effect may be used to 
measure the laser field at various positions in a plasma. 


4277 Iterative static-exchange techniques applied | to low- 

energy collisions of electrons with molecular ions: H2 *, CH*, 
and N N2 *. Robb, W.D.; Collins, L.A. (Theoretical Division 
(MS 212), Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). Phys. Rev., A; 22: No. 6, 2474- 
2484(Dec 1980). 

An iterative static-exchange single-center close-coupling pro- 
cedure is applied to electron collisions with molecular ions. The 
method is taken mutatus mutandus from a procedure used previous- 
ly to study electron neutral-molecule collisions. The procedure is 
found to be both stable and efficient for calculating static-exchange 
level wave functions and eigenphases. The method is applied to 
electron collisions with Hz *, CH*, and Nz *. In addition, ro-vibra- 
tional-excitation cross sections for e+ Hz * collisions in the adiaba- 
tic nuclei approximation and photoionization cross sections for He 
and Nz are reported. 


4278 D~ production by charge transfer of 0.3—10-keV 
D*, D°, and D~ in cesium-, rubidium-, and sodium-vapor tar- 
gets. Schlachter, A.S.; Stalder, K.R.; Stearns, J.W. (Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Phys. Rev., A; 22: No. 6, 2494- 
2509(Dec 1980). 

Equilibrium charge-state fractions for 0.3—10-keV D ions 
and atoms in cesium-, rubidium-, and sodium-vapor targets are re- 
ported. The D~ yield from charge transfer in a thick cesium-vapor 
target exceeds 30 percent at energies below 800 eV. The high D™ 
yield in cesium vapor is consistent with recent calculations of the 
cross sections o»/sub -/ and o/sub -/0 at low energies; at energies 
above 2.5 keV, the D™ yield is consistent with our measurements of 
@o/sub -/ and o/sub -/0. The D™ yield from charge transfer in ru- 
bidium vapor is similar to that for cesium vapor. For sodium vapor, 
however, there is a broad maximum of about 10 percent D™ yield 
at about 3 keV, with slight structure at lower energies, implying 
structure in one of the charge-transfer cross sections. 


4279 Impact-parameter dependence of 2po and 1so mo- 
lecular-orbital x rays produced by Nb-Mo collisions at 143 
MeV. Schuch, R.; Gaukler, G.; Nolte, G.; Jones, K.W.; 
Johnson, B.M. (Physikalisches Institut der Universitaet Hei- 
delberg, Philosophenweg 12, 6900 Heidelberg, Federal Re- 
public of Germany). Phys. Rev., A; 22: No. 6, 2513-2518(Dec 
1980). 

The impact-parameter dependence of molecular-orbital (MO) 
x rays has been measured as a function of x-ray energy for colli- 
sions of 143-MeV Nb ions with Mo. Different shapes for the 
impact-parameter dependence are found as a function of x-ray 
energy and are attributed to transitions to vacancies in the 2po and 
lso orbitals, C1 and C2 continuum, respectively. Cl MO x-ray 
emission probabilities were calculated from separately determined 
2po vacancy-production probabilities and agree well in magnitude 
and shape with the measured values. 


4280 Photoionization of (H2)2 and the clusters of O2 
molecules. Anderson, S.L.; Hirooka, T.; Tiedemann, P.W.; 
Mahan, B.H.; Lee, Y.T. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and Department 
of Chemistry, University of California, Berkeley, California 
94720). J. Chem. Phys.; 73: No. 10, 4779-4783(15 Nov 1980). 

Photoionization of (Hz): and clusters of O2 was investigated 
in a molecular beam experiment. No evidence was found for the ex- 
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istence of stable (H2)2*. Photoionization spectra of (H2)2 —>/sup h/v 
Hs* +H-+e is quite similar to that of (Hz) /sup h/v/sub arrow- 
right/H2* +e, yet the appreciable differences in some features of 
spectra suggest that there is a competition between the autoioniza- 
tion and vibrational predissociation of vibronically excited (He). 
From the photoionization thresholds of (O2)/sub n/, n=1—S, it is 
concluded that (O2)* is bound by 0.26 +- 0.02 eV, but the addi- 
tional binding energies for higher clusters of O2* are much smaller; 
just about what one would expect from a charge induced dipole in- 
teraction. 


4261 Selective preparation of excited vibrational states 
using the stimulated resonance Raman effect. DePristo, A.E.; 
Rabitz, H.; Miles, R.B. (Department of Chemistry, Prince- 
ton University, Princeton, New Jersey 08544). J. Chem. 
Phys.; 73: No. 10, 4798-4806(15 Nov 1980). 

A nonperturbative treatment of stimulated resonance Raman 
(SRR) pumping is developed. This theory is based upon the deriva- 
tion of an effective Hamiltonian for the interaction of the electric 
field with the molecular electronic—vibrational—rotational states. 
The resulting reduction in the number of coupled differential equa- 
tions describing the SRR effect allows for a convenient numerical 
solution, which is important in intense laser fields. In addition, 
when the spectral transitions are resonant or sufficiently power 
broadened, the solutions become analytic. An application of the 
theory to the I, system shows the possibility of selectively populat- 
ing high vibrational levels (v’> or =10) in the ground electronic 
state. Most importantly, it is possible to selectively populate all the 
vibrational levels by suitable variations in the frequencies and 
proper selection of the intensities and durations of the applied laser 
fields. 


4282 Resonance enhanced two-photon ionization studies 
in a supersonic molecular beam: Bromobenzene and iodoben- 
zene. Dietz, T.G.; Duncan, M.A.; Liverman, M.G.; Smalley, 
R.E. (Rice Quantum Institute and Department of Chemis- 
try, Rice University, Houston, Texas 77001). J. Chem. Phys.; 
73: No. 10, 4816-4821(15 Nov 1980). 

The 'B2(77*)—'AT4Y absorptions of two monosubstituted 
halobenzenes have been investigated using resonance enhanced 
two-photon ionization in a pulsed supersonic molecular beam. De- 
tection of the photoions was accomplished by means of a time-of- 
flight mass spectrometer. The 'B2«—'A; system of bromobenzene 
has been observed with good sensitivity using this technique, even 
though the total decay rate of the 'B: state is greater than 1 x 10" 
sec™’, No ion signal was observed when the same transition was 
probed in iodobenzene, allowing us to place a lower limit on its 
decay rate of 4 x 10'° sec™}. 


4283 Higher resolution photvionization study of NO 
near the threshold. Ono, Y.; Linn, S.H.; Prest, H.F.; Ng, 
C.Y.; Miescher, E. (Ames Laboratory, U.S. Department of 
Energy, and Department of Chemistry, Iowa State Univer- 
sity, Ames, Iowa 50011). J. Chem. Phys.; 73: No. 10, 4855- 
4861(15 Nov 1980). 

The photoionization efficiency curve for NO* has been ob- 
tained at a resolution of 0.14 A (FWHM) in the region 1189—1340 
A using the molecular beam method. The observed autoionization 
peaks can be satisfactorily correlated with the positions of the Ryd- 
berg levels (ns, npo, np7, ndo, nd7z, nd6, and nf) observed or cal- 
culated with the quantum defects deduced from previous absorp- 
tion experiments. The analysis of the autoionization structure sug- 
gests that autoionization via Av=-1 processess are not strongly fa- 
vored in comparison to Av<-1 processes in NO. The degree of re- 
laxation of NO (?Pi/sub 3/2/) in a supersonic expansion has also 
been examined by comparing the relative intensity of the autoioni- 
zation structure at different nozzle temperatures. A small step at 
1341.5 A which is approximately 124 cm™' lower in energy that the 
first onset at at 1339.32 A is attributed to the threshold for the NO 
(X ?2* v=0) — NO (X ?Pi/sub 3/2/ v=0) transition. This obser- 
vation is in agreement with the previous finding that the relaxation 
from *Pi/sub 3/2/ to *Pi/sub 1/2/ in a free jet expansion is effi- 
cient. 
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4284 Auger of alkanes. Rye, R.R.; Jennison, 
D.R.; Houston, J.E. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). J. Chem. Phys.; 73: No. 10, 
4867-4874(15 Nov 1980). 

The gas-phase Auger line shapes of the linear alkanes C; 
through Cs and of neopentane are presented and analyzed. The 
general shape of the spectra are characteristic of carbon in a tetra- 
hedral environment with the major feature in all cases occurring at 
~249 eV. The relatively large spectral changes found between 
methane and ethane results from the direct interaction of the termi- 
nal methyl groups in ethane, and the spectra of the higher alkanes 
are shown to be a composite of contributions from terminal methyl 
and interior methylene group carbon atoms. Theoretical analysis 
based on a one-electron approximation is shown to be capable of 
making a molecular orbital assignment by comparing calculated 
vertical transitions to features in the Auger spectra of ethane and 
propane, and, in the case of ethane, of differentiating between the 
2E/sub g/ and *A/sub 1g/ assignment of the ground state of 
(C.Hs)*. A one-electron based molecular orbital treatment, howev- 
er, is shown to partially break down in propane and neopentane. 
Analysis of neopentane and the observed absence of any noticeable 
major peak energy shift with increasing molecular size (as predicted 
by the one-electron treatment) suggests that some Auger final states 
occur in which both valence holes are localized on the same su- 
bunit of the molecule. 


4285 Molecular Rydberg transitions. XVIII. Vibronic 
doubling in methyl iodide. McGlynn, S.P.; Felps, W.S.; 
Scott, J.D.; Findley, G. (The Choppin Chemical hice 
ries, The Louisiana State University, Baton Rouge, Louisi- 
ana 70803 and Physikalisches Institut, Universitaet Bonn, 
Nussallee 12, D-5300 Bonn 1, Federal Republic of Ger- 
many). J. Chem. Phys.; 73: No. 10, 4925-4931(15 Nov 1980). 

A massive vibronic coupling (dynamic Jalin—Teller) effect 
has been observed in the first s-Rydberg transition of CDsI. The 
effect is conditioned more by energy-denominator (i.e., near degen- 
eracy) sizes than by matrix element (i.e. <H’>a15 cm™*) sizes. 
The effect is observed in four different transitions of CHsI and 
CDsI where, by virtue of energy-denominator variations, alter- 
ations of the effect by 2—3 orders of magnitude are observed and 
interpreted. A very simple model of the coupling is developed and 
is shown to be numerically powerful. Since the vibronic coupling 
takes place in an (Q./sub c/,w)-spin—orbit coupling regime, the 
smallness of <H’> is surprising. It is shown that this small magni- 
tude of <H'> is attributable to spin-selection breakdown which 
the vibronic coupling in question must accomplish even in the (Q/ 
sub c/,w) regime. 


4286 Crossed molecular beam studies of chemilumines- 
cent reactions: F2VI., Br2, and IC]. Kahler, C.C.; Lee, Y.T. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, and Department of Chemistry, Uni- 
versity of California, Berkeley, California 94720). J. Chem. 
Phys.; 73: No. 10, 5122-5130(15 Nov 1980). 

The chemiluminescent bimolecular halogen—halogen reac- 
tions, F2+2, Bre, and ICI, have been studied by the crossed molec- 
ular beam technique. Undispersed chemiluminescence was meas- 
ured as a function of collision energy and, for I2+Fs2, as a function 
of the two beam pressures. Although no spectra were obtained to 
positively identify the emitters as IF*, CIF*, and BrF*, arguments 
are given to support this identification. The observed reaction 
thresholds of 4.2 and 5.9 kcal/mole for I2+F2 and IC]+F2, respec- 
tively, are the same as the threshold energies for production of the 
stable trihalogens I2F and CIIF. This coincidence of threshold ener- 
gies, as well as similar high collision energy behavior, implies that 
the chemiluminescent reaction proceeds via a stable trihalogen in- 
termediate. This mechanism can explain our results and the results 
of other workers without resorting to a symmetry forbidden four 
center reaction mechanism. A threshold of 11.3 kcal/mole was 
found for Br2+F2; no threshold for Br2F has been previously re- 
ported. Laser enhancement of the I,+F2 reaction was attemped, 
but no enhancement was seen. 
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4287 Electronic structure for the ground state of TIH 
from relativistic multiconfiguration SCF calculations. Chris- 
tiansen, P.A.; Pitzer, K.S. (Department of Chemistry and 
Lawrence Berkeley Laboratory, University of ifornia, 
Berkeley, California 94720). J. Chem. Phys.; 73: No. 10, 
5160-5163(15 Nov 1980). 

The dissociation curve for the ground state of TIH was com- 
puted using a relativistic w—w coupling formalism. The relativistic 
effects represented by the Dirac equation were introduced using ef- 
fective potentials generated from atomic Dirac—Fock wave func- 
tions using a generalization of the improved effective potential for- 
mulation of Christiansen, Lee, and Pitzer. The multiconfiguration 
SCF treatment used is a generalization of the two-component mo- 
lecular spinor formalism of Lee, Ermler, and Pitzer. Using a five 
configuration wave function we were able to obtain approximately 
85% of the experimental dissociation energy. Our computations in- 
dicate that the bond is principally sigma in form, despite the large 
spin—orbit splitting in atomic thallium. Furthermore the bond ap- 
pears to be slightly ionic (Tl*H~) with about 0.3 extra electron 
charge on the hydrogen. 


4288 Symmetry in the polarization expansion for inter- 
molecular forces. Chipman, D.M.; Hirschfelder, J.O. (Radi- 
ation Laboratory, University of Notre Dame, Notre Dame, 
Indiana 46556). J. Chem. Phys.; 73: No. 10, 5164-5167(15 
Nov 1980). 

In the usual polarization expansion for intermolecular forces, 
exchange effects that determine the separations of energy levels 
within the manifold of interacting states are ignored. Previous low 
order calculations on simple physical systems have indicated that 
these exchange terms can be described reasonably well by an ap- 
propriate ad hoc symmetrization of the polarization wave function 
(the SYM-P method). But theoretical considerations suggest that 
the SYM-P method should be good for only one of the interacting 
states and not for the others in the manifold. Here this long stand- 
ing apparent conflict between theoretical expectations and actual 
results is explained by consideration of a simple model system in 
which the relevant equations can be solved exactly. It is concluded 
that while the SYM-P method is potentially exact for only one of 
the interacting states, it may provide good approximations to the 
other states of the manifold in the case of large separations of the 
interacting subsystems. 


4289 Use of pressure broadening data to assess the accu- 
racy of CO—He interaction potentials. Green, S.; Thomas, 
L.D. (NASA Goddard Institute for Space Studies, New 
York, New York 10025). J. Chem. Phys.; 73: No. 10, 5391- 
5393(15 Nov 1980). 

Carbon monoxide and He scattering calculations have been 
performed using the electron gas and SCF-CI potentials. The cross 
sections from the SCF-CI potential are marginally in better agree- 
ment with experiment than those from the electron gas potential. 


4290 Use of the nuclear—electronic electric field gradi- 
ent correlation of (CH3):M moieties in testing nuclear qua- 
drupole moments. Sham, T. (Chemistry Department, Brook- 
haven National Laboratory, Upton, New York 11973). J. 
Chem. Phys.; 73: No. 10, 5406-5407(15 Nov 1980). 

The model developed by Gupta, Tse and Bancroft* explains 
the core level ligand field splittings in photoelectron spectra. Con- 
sequently the correlations developed in 1 are regarded incorrect. 
The problems and modifications are discussed regardig the electric 
field gradient correlations of (CHs), M moieties. (AIP) 


4291 Generation and ESR investigation of the BeF radi- 
cal in rare gas matrices. Knight, L.B. Jr.; Wise, M.B.; 
Childers, A.G.; Davidson, E.R.; Daasch, W.R. (Chemistry 
Department, Furman University, Greenville, South Carolina 
29613). J. Chem. Phys.; 73: No. 9, 4198-4202(1 Nov 1980). 

The 13 electron BeF radical has been generated and trapped 
in argon and krypton matrices at 12 K and studied via ESR spec- 
troscopy. Comparisons are made between BeF and other similar 
radicals. The calculated dipole moment for BeF is 1.1 D. The mag- 
netic parameters in argon are g/sub parallel/=2.001, g/sub perpen- 
dicular/=2.001, A/sub iso/(Be)=294(2) MHz, and A/sub iso/(?*F) 
=230(2) MHz. The "°F hfs is unusually isotropic for an MF radi- 
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cal, suggesting that rotational averaging might be occurring. Re- 
sults of ab initio theoretical calculations are compared to the ob- 
served A tensors. The BeF molecule was generated by the codepo- 
sition of thermally produced Be atoms and molecular fluorine in 
the rare gas matrices. 


4292 Infrared spectra of matrix-isolated uranium oxides. 
III. Low-frequency modes. Green, D.W.; Reedy, G.T.; Ga- 
belnick, S.D. (Chemical Engineering Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). W-31-109- 
ENG-38. J. Chem. Phys.; 73: No. 9, 4207-4216(1 Nov 1980). 

Infrared absorption spectra between 50 and 350 cm™' have 
been obtained of argon matrices containing UO; and UO». The fre- 
quencies of all three expected low-frequency vibrational modes of 
U**O; have been identified and measured ( +- 0.1 cm™'): nu- 
bars(A:)= 186.2, nu-bars(B:)=211.6, and nu-bare(B2)=151.5 cm’. 
The effects of '*O-substitution have been measured and interpreted 
to confirm these assignments. All results are consistent with a C/ 
sub 2v/, T-shaped structure for the UOs molecule. The bending 
mode of U'*O, was measured at 225.2 +- 0.5 cm™*. The measured 
frequencies of U**O'*O and U'*O:, the measured relative absor- 
bances, and the observed mid-infrared spectrum support the assign- 
ment for UO». In addition, broad lower frequency bands were ob- 
served that may be due to impurity-activated phonon modes of 
solid argon. 


4293 Photodissociation of triatomic molecules: Applica- 
tion of the R-matrix propagation methods to the calculation 
of bound-free Franck—Condon factors. Kulander, K.C.; 
Light, J.C. (Theoretical Atomic and Molecular Physics 
Group, Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). J. Chem. Phys.; 73: 
No. 9, 4337-4346(1 Nov 1980). 

We present a method for calculating Franck—Condon fac- 
tors for the photodissociation of triatomic molecules. We use the R- 
matrix propagation techniques developed by Light and Walker for 
reactive scattering processes. The method is used to study the col- 
linear dissociation of a model CO. system. Franck—Condon over- 
laps are calculated for three different initial states and probabilities 
for populating particular vibrational levels of the CO fragments are 
obtained. We present results for a range of photon energies. We 
find that the partial cross sections exhibit a series of resonant or 
Fano line shapes. The structure in the cross sections depends sensi- 
tively on the initial vibrational state, but the peak values are not 
significantly effected. 


4294 Reactive scattering of rotationally excited target 
molecules with adiabatic theory. Choi, B.H.; Poe, R.T.; Sun, 
J.C.; Tang, K.T. (Department of Physics, University of 
California, Riverside, California 92521). J. Chem. Phys.; 73: 
No. 9, 4381-4389(1 Nov 1980). 

We present a formulation of the three-dimensional quantum 
mechanical reactive scattering of an atom and a rotationally excited 
diatomic target molecule within the framework of adiabatic distort- 
ed wave theory. This is an extension of previous work where only 
the rotationally ground initial state was treated while the final mol- 
ecule could be in any state. The importance of the present formula- 
tion lies in the fact that the population of the rotationally excited 
target molecules is significant under ordinary experimental condi- 
tions. A method of obtaining exact and approximate adiabatic wave 
functions and energies is developed through the use of the body- 
fixed formulation of atom—diatomic molecule scattering. The inte- 
gration in transition matrix with rotationally excited adiabatic wave 
function is again reduced to the three-dimensional integral by sepa- 
rating out the angular variables for the rigid motion of the plane for 
the atom—molecule system. Explicit integration formula is present- 
ed for the reactive transition matrix element. The computational 
feature of the present formulation is illustrated by evaluating the re- 
active cross section of the (D,H2) system. For 0-1 rotational tran- 
sition, present calculations reproduced earlier results. For 1-1 ro- 
tational transition, for which no previous result of the adiabatic dis- 
torted wave theory is available, the present calculations yield quali- 
tatively similar but quantitatively different angular dependence in 
the differential cross sections, as in those of the rotationally ground 
target molecule. Physical significances and further implication of 
the present formulation are discussed. 
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4295 Cross-correlation trajectory study of vibrational 
relaxation of HF (v=1—7) by HF (v=0). Coltrin, M.E.; 
Marcus, R.A. (Department of Chemistry, University of Illi- 
nois, Urbana, Illinois 61801). J. Chem. Phys.; 73: No. 9, 
4390-4396(1 Nov 1980). 

Results are presented for a three-dimensional quasiclassical 
trajectory study of the vibrational deactivation of vibrationally ex- 
cited HF (v=1—7) by ground vibrational HF. A cross-correlation 
method of analysis is used to calculate probabilities and rate con- 
stants for V—V and V—RT transitions using trajectory results. 
Comparisons are made of calculated total deactivation rate con- 
stants (V—V plus V—RT) with experimental values. The V—RT 
dominates the relaxation for higher v states, and increases particu- 
larly rapidly with increasing v. Comparisons are made with recent 
classical-path calculations for this system, and in the use of Morse 
versus equivalent harmonic oscillator potentials. 


4296 Mass and orientation effects in dissociative colli- 
sions between rare gas atoms and alkali halide molecules. 
Tully, F.P.; Cheung, N.H.; Haberland, H.; Lee, Y.T. (The 
James Franck Institute and Department of Chemistry, The 
University of Chicago, Chicago, Illinois 60637). J. Chem. 
Phys.; 73: No. 9, 4460-4475(1 Nov 1980). 

The collision induced dissociation of alkali halide molecules 
to ion pairs upon impact with hyperthermal rare gas atoms has 
been investigated using the crossed molecular beam method. Rela- 
tive total cross sections for the dissociation of CsI, CsBr, RbI, and 
KI to ion pairs upon collision with xenon and krypton have been 
measured over a relative collision energy range from threshold to 
10 and 8 eV, respectively. In addition, complete angular and energy 
distributions of both dissociated ions from Xe+CsI, CsBr, and RbI 
collisions and from Kr+CsI and CsBr collisions have been ob- 
tained at several collision energies within the above energy range. 
Mass, collision orientation, and energy dependence effects observed 
throughout this work define two limiting case dissociation mecha- 
nisms for the Xe(Kr)+MX—Xe(Kr)+M* +2'X~ processes. The 
dominant dissociation configuration consists of the rare gas atom in- 
cident on the light atom end of the alkali halide molecule in a near 
collinear collision. The less preferred dissociation mechanism results 
when the rare gas atom is incident in a near collinear configuration 
on the heavy atom end of the alkali halide molecule. Experimental 
measurements of the percentage of energy transfer from the relative 
kinetic energy between Xe(Kr) and MX to the relative motion of 
M* —X°™ range as high as 95%; these percentage energy transfers 
correlate well with the predictions of an impulsive collision model. 
Three-dimensional classical trajectory calculations using realistic in- 
teraction potentials have been performed and they verify the dyna- 
mical interpretation suggested by the experiments. 


4297 Electronic structure of small nickel atom clusters. 
Basch, H.; Newton, M.D.; Moskowitz, J.W. (Department of 
Chemistry, Brookhaven National Laboratory, Upton, New 
York 11973). DE-AC02-76CH00016. J. Chem. Phys.; 73: No. 
9, 4492-4510(1 Nov 1980). 

The ground state electronic structure of small nickel atom 
clusters (Ni/sub n/, n=1—6) has been calculated using the ab initio 
effective core potential self-consistent field (SCF) method in a 
Gaussian expansion basis. The electronic configuration of the nickel 
atoms in the clusters is found to be very close to 3d%4s'. The 
ground state electronic configurations for Ni/sub n/ generally have 
n unpaired 3d electrons in molecular orbitals (MO’s) spanning the 
same irreducible representations as the 4s atomic orbitals while the 
n 4s electrons fill their MO’s in accord with a simple three-dimen- 
sional Hueckel model with overlap. Exceptions to this description 
are found in the cases of linear systems where the 3d holes prefer & 
over o symmetry and in octahedral Nis where a different preferred 
set of 3d holes is obtained. The SCF ground state wave functions 
correspond roughly to a model in which the 3d electrons can be 
viewed as weakly interacting localized 3d°® units. The clusters are 
bound together primarily by the 4s electrons with the 4p orbital 
contribution increasing in importance with cluster size and dimen- 
sionality. The binding energy per nickel atom generally increases as 
the size of the cluster increases, although-at six atoms this quantity 
has not yet converged with cluster size. The density of states dia- 
gram for the occupied one electron energy levels in Nis is found to 
be very different from the corresponding types of diagrams ob- 
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tained in the muffin tin (MT)—Xa method for small nickel atom 
clusters. This difference is examined in detail, with consideration 
given to the effects of relaxation energy and to the different orbital 
level filling criteria used in the two methods. 


4298 Effect of potential wells on rotational rainbow 
structure. Bentley, J. (Radiation Laboratory, University of 
Notre Dame, Notre Dame, Indiana 46556). J. Chem. Phys.; 
73: No. 9, 4708-4709(1 Nov 1980). 

In connection with rotationally inelastic cross section calcu- 
lations for the atom-rigid rotor system in the infinite-order-sudden 
approximation, the author generalizes the rotational rainbow param- 
eter to include potentials with wells, and examine some of its conse- 
quences. (AIP) 


4299 Oscillator strengths of neutral yttrium (Y I) from 
hook-method measurements in a furnace. Cardon, B.L.; Par- 
kinson, W.H.; Tomkins, F.S. (Harvard-Smithsonian Center 
for Astrophysics, Cambridge, Massachusetts 02138). J. Opt. 
Soc. Am.; 70: No. 11, 1372-1375(Nov 1980). 

Relative oscillator strengths for 33 neutral yttrium (Y I) 
transitions between 2723 and 4761 A have been measured by the 
hook method. The data have been analyzed and placed on an abso- 
lute scale by using a numerical procedure developed by Cardon, 
Smith, and Whaling and the published absolute lifetimes of Beer, 
and Andersen, Ramanujam, and Bahr. The z?F°/sub 5/2/ level life- 
time of Beer is found to be in error. The absolute lifetime of the 
level y?P°/sub 3/2/ is determined to be 36 +- 4 ns. The total un- 
certainties in the absolute oscillator strengths are between 9% and 
14%. 


6404 Properties And Structure Of Fluids 


4300 Comparison of effective polarizabilities from elec- 
tro-optical experiments using microscopic and macroscopic 
theories of the local electric field. Burnham, A.K.; Gierke, 
T.D. (Lawrence Livermore Laboratory, University of Cali- 
fornia, Livermore, California 94550). J. Chem. Phys.; 73: No. 
10, 4822-4831(15 Nov 1980). 

Previous theoretical results are summarized in which the mi- 
croscopic fluctuation theory of Ladanyi and Keyes was extended to 
include the optical Kerr effect (OKE), Cotton—Mouton effect 
(CME), and light scattering (LS) intensities from liquids composed 
of asymmetric molecules. Data from the literature for these experi- 
ments is compiled and evaluated, and a comparison is made be- 
tween theory and experimental results for molecules with axial and 
C/sub 2v/ symmetry. CME, OKE, and depolarized LS results are 
combined with harmonic generation results to obtain an estimate of 
the orientational pair correlations in liquids. Good agreement is 
found with previous determinations from dilution experiments. The 
results obtained from the microscopic treatment are shown to be of 
the same functional form as the macroscopic ellipsoidal Lorentz 
theory. A comparison of the results from the two theories allows a 
detailed examination of the microscopic approximations in the mac- 
roscopic theory. Expressions are obtained for “effective” molecular 
polarizabilities and hyperpolarizabilities in terms of gas phase values 
and cavity anisotropies. 


4301 Dielectric saturation in dipolar fluids. I. The 
single-molecule distribution function. Ramshaw, J.D. (Theo- 
retical Division, University of California, Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 87545). J. 
Chem. Phys.; 73: No. 10, 5294-5300(15 Nov 1980). 

The functional-derivative formalism is used to investigate the 
form of the equilibrium single-molecule distribution function n(1) in 
a finite fluid system of rigid polar molecules subjected to a strong 
external electric field that varies slowly with position. The investi- 
gation is based on the assumption that the long-range asymptotic 
behavior of the direct correlation function is independent of the ex- 
ternal field, and is hence the same as in the unperturbed fluid. This 
assumption implies that n(1) has the form of a single-molecule 
Boltzmann factor in which the interaction energy is that of a defor- 
mable quasidipole with the local Lorentz electric field E/sub L/ 
(r:). If the chemical potential : is held fixed, n(1) is a local function 
of E/sub L/(r:). In a closed system, however, the number of mole- 
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cules N is held fixed and yp varies with the field. Consequently, n(1) 
is an inherently nonlocal functional of E/sub L/(r), except in the 
linear approximation where local behavior is regained. The implica- 
tions of these results for the polarization and higher angular mo- 
ments of n(1) will be explored in a subsequent article. 


4302 Analytic representation of thermodynamic data for 
the Lennard-Jones fluid. Ree, F.H. (University of California, 
Lawrence Livermore National Laboratory, Livermore, 
California 94550). J. Chem. Phys.; 73: No. 10, 5401-5403(15 
Nov 1980). 

Thermodynamic data for the Lennard-Jones fluid, obtained 
from Monte Carlo and molecular dynamics calculations, are repre- 
sented by a simple analytic expression that reproduces Hansen's ex- 
pression at high temperatures but extends its applicability to near 
the triple-point temperature. 


4303 Repulsive forces in dense argon. Ross, M. (Univer- 
sity of California, Lawrence Livermore National Labora- 
tory, Livermore, California 94550). J. Chem. Phys.; 73: No. 
9, 4445-4450(1 Nov 1980). 

Shock wave compression curves for liquid argon were com- 
puted using a number of recently proposed pair potentials. The re- 
sults are compared to experiment and used to evaluate the accuracy 
of the repulsive potential. Recent molecular beam results are found 
to be in excellent agreement with the shock data. 
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4304 (BNL—28354) Charm baryons: observed in bubble 
chambers. Samios, N.P. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CHO00016. 17p. 
(CONF-800763—4). NTIS, PC A02/MF AO1. 
From Baryon 80 conference; Toronto, Canada (14 Jul 1980). 
The production and decay of charm baryons as observed in 
bubble chambers and initiated, as it happens, by neutrinos are re- 


viewed. In particular, the experimental data with respect to the A/ 
sub c/*, o/sub c/**, and o/sub c/* charm baryons are discussed. 8 
figures, 2 tables. 


4305 (CONF-800724—53) Inclusive vector meson pro- 
duction in v/sub »/D charged current interactions. Chang, 
C.C.; Mann, W.A.; Napier, A. (Tufts Univ., Medford, MA 
(USA); Illinois Inst. of Tech., Chicago (USA); Maryland 
Univ., College Park (USA); State Univ. of New York, 
Stony Brook (USA); Tohoku Univ., Sendai (Japan)). 1980. 
Contract AC02-76ER03023. 28p. NTIS, PC A03/MF AOI. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

From hadronic systems induced in 3571 charged-current 
neutrino-deuterium interactions in the FNAL 15-foot diameter 
bubble chamber, invariant mass distributions (7* 7~ ) and (K/sub s/ 
°m*-) have been used to study inclusive production of vector 
meson resonances. Inclusive rates from a pure isoscalar target are 
determined to be 0.05 +- 0.01 K** (890) per charged-current event 
and 0.19 +- 0.04 rho® per charged-current event. Inclusive 
K*(890)*~ production is found to be predominantly K** (890) in 
the current fragmentation region. The ratios (rho°/event) from neu- 
tron targets and from proton targets separately are, respectively, 
0.18 +- 0.06 and 0.21 +- 0.08. For deuteron targets, trends in the 
dependence of (rho°/event) on variables Y/sub R/, W, p/sub T/, 
and Q? are found to be similar to those observed in rho® production 
from anti v/sub p/p collisions. 


4306 (CONF-800724—55) Diffractive hadronic produc- 
tion of D mesons. Koester, L.J.; Alverson, G.; Ascoli, G. 
(Illinois Univ., Urbana (USA); Fermi National Accelerator 
Lab., Batavia, IL (USA); Harvard Univ., Cambridge, MA 
(USA); Oxford Univ. (UK); Tufts Univ., Medford, MA 
(USA)). 1980. Contract AC02-76ER03023. 1lp. NTIS, PC 
A02/MF AOl. 

From 20. international conference on high energy physics; 


Madison, WI, USA (17 Jul 1980). 
A search for charmed D mesons was made with a 217 GeV 


m~ beam on a liquid hydrogen target. The Chicago Cyclotron 
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Spectrometer at Fermilab was used to analyze the hadronic decay 
of a D meson in coincidence with a prompt muon and a recoil 
proton. A total of 50 +- 12 D*~ events were observed with equal 
numbers in the two channels K*~ 2~* 2~*. Some of the cuts select- 
ed diffractive events. When these cuts were removed the signal re- 
mained the same, although the background was greatly increased. 
The Feynman X and angular distributions were consistent with dif- 
fractive production. A diffractive model yielded a cross section of 
(6 to 10) +- 4 pb. 


4307 (CONF-8004127—1) Reaction zi p — 7* p7r° (fast) 
at 16 GeV/c. Ferguson, M.; Fortney, L.; Glanzman, T. 
(Duke Univ., Durham, NC (USA); Florida State Univ., Tal- 
lahassee (USA); Oak Ridge National Lab., TN (USA); Stan- 
ford Linear Accelerator Center, CA (USA); State Univ. of 
New York, Albany (USA); Tennessee Univ., Knoxville 
(USA)). 1980. Contract AS05-76ER03065. 22p. NTIS, PC 
A02/MF AOl1. 

From American Physical Society meeting; Washington, DC, 
USA (27 Apr 1980). 

An experiment at the SLAC bubble chamber hybrid facility 
including the lead glass shower detector is discussed. Early results 
from the reaction 7* p — 7° p7r°, with incident 7* at 16 GeV, and 
m° energy > 8 GeV, are discussed. (GHT) 


4308 Neutral strange particle production in antiproton- 
proton reactions at 3.0 GeV/c. Moore, S.C. Waltham, MA; 
Brandeis Univ. (1978). 157p. University Microfilms Order 
No. 78-19,949. 

Thesis (Ph. D.). 

In an effort to learn more about the dynamics of hadronic 
reactions, neutral strange particle production has been studied in 
antiproton-proton interactions at a beam momentum of 3.0 GeV/c. 
A collaboration among Brandeis University, the University of Cin- 
cinnati, and Syracuse University performed the experiment at 
Brookhaven National Laboratory's Multi-Particle Spectrometer fa- 
cility, serviced by the AGS Medium-Energy Separated Beam. The 
reactions anti p + p — V° + missing neutrals (where V° = anti A, 
K°/sub s/, or A) were observed with a sensitivity of about 150 
events/yb. After selecting relevant signals in the missing-mass spec- 
trum and correcting for losses due to acceptance, differential cross 
sections and polarizations of the anti A are shown for the final 
states anti A(A) and anti A(2°). These are compared with an ab- 
sorptive Regge model. Differential cross sections of the K® in 
K°[K°*(890)] and the A in A(anti A + anti 2°) are also presented. 
Total cross sections were measured for the above reactions, some 
of which are compared with the predictions of SU(3) and quark 
models. In addition, a cross section for the final state anti AA(1520), 
an upper limit for K°K° production, and estimates of the cross sec- 
tons of some other final states are computed. Upper limits of a few 
pb-MeV are obtained for the formation of narrow resonances de- 
caying into V° + neutrals in the mass interval 2.74 to 2.80 GeV/ 
ce. 


4309 (LA-UR—80-3278) Experiment to search for finite 
mass neutrinos at Los Alamos. Bowles, T. (Los Alamos Sci- 
entific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 
6p. (CONF-8010127—1). NTIS, PC A02/MF AOl1. 

From Neutrino mass mini-conference; Cable, WI, USA (1 
Oct 1980). 

The strong current interest among physicists of the possibi!- 
ity of finite-mass neutrinos has resulted in several proposals at Los 
Alamos for experiments to detect nonzero neutrino masses. Three 
experiments now underway and three proposed experiments at 
LAMPF are discussed. 1 table. 


4310 (LBL—11513) Inclusive D meson production with 
the Mark II detector at SPEAR. Coles, M.W. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1980. Contract W-7405-ENG-48. 146p. NTIS, PC A07/MF 
AOl. 

Thesis. 

Neutral and charged D meson production cross sections 
were measured at center-of-mass energies between 3.9 GeV and 7.4 
GeV. The quantity R/sub D/(=[o/sub D* +D~/ + o/sub D°+ 
anti D°/]/2 o/sub p* ~/) is equal to 2 at 4 GeV and 4.4 GeV and 
about equal to 1 elsewhere. R/sub D/ + 2.5 approximately equals 
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R (a/sub hadrons//o/sub y* w~/) at all energies. The exclusive 
cross sections for e* e~ annihilation into D anti D, D* anti D, and 
D* anti D* were measured at center-of-mass energies between 3.9 
GeV and 4.3 GeV. o/sub D* anti D*/ decreases with increasing 
center-of-mass energy from 6.6 +- 1.3 nb near 4 GeV to 3.6 +- .9 
nb near 4.3 GeV. o/sub D* anti D/ also decreases from 4.2 +- .9 
nb to 1.8 +- .6 nb over the same energy region. o/sub D anti D/ 
is less than 0.5 +- .3 nb at all energies. The branching fractions for 
D** and D* decay were measured. B/sub D*°+D°7r = 0.5 +- 
.09, B/sub D**—-D°m*/ = 0.44 +- .10, and B/sub D**—D* 77 
= 0.31 +- .07. At 5.2 GeV, the D meson differential cross section 
is well described by phase space for e*e~ — D anti Dam or D* 
anti D*a7. Sd o/dz was parameterized as A(1-z)/sup n/ with n = 
0.9 +- .4. Quasi-two-body production accounts for less than 20% 
of the total D cross section. No evidence was found for associated 
charmed baryon-D meson production. An upper limit of 0.4 nb 
(90% confidence level) was determined for associated production. 
41 figures, 12 tables. 


4311 Nuclear effects in high-energy antineutrino interac- 
tions. Efremenko, V.I.; Fedotov, A.V.; Gorichev, P.A.; 
Kaftanov, V.S.; Kliger, G.K.; Kolganov, V.Z.; Krutchinin, 
S.P.; Kubantsev, M.A.; Makhlyueva, I.V.; Savitsky, M.M.; 
Shekeljan, V.I.; Shevchenko, V.G.; Berge, J.P.; Bogert, D.; 
Endorf, R.; Hanft, R.; Malko, J.; Moffatt, G.; Nezrick, F.A.; 
Orava, R.; Smart, W.; Wolfson, J.; Ammosov, V.V.; Deni- 
sov, A.G.; Gapienko, G.S.; Gapienko, V.A.; Klyukhin, V.L.; 
Koreshev, V.I.; Pitukhin, P.V.; Slobodyuk, E.A.; Sirotenko, 
V.1; Volkov, A.A.; Zaets, V.G.; Bell, J.; Coffin, C.T.; 
Louis, W.; Roe, B.P.; Ross, R.T.; Seidl, A.A.; Sinclair, D.; 
Wang, E. (Institute of Theoretical and Experimental Phys- 
ics, Moscow, Union of Soviet Socialist Republic). Phys. 
Rev., D; 22: No. 11, 2581-2584(1 Dec 1980). 

Backward protons from neutrino and antineutrino interac- 
tions in a Ne-H2 mixture are studied. The inclusive characteristics 
of the reactions are presented for both neutral- and charged-current 
events and comparison with models are made. The data are in 
agreement with the hypothesis of nuclear scaling. 


4312 Amplitude analysis of the KX K* system produced 
in the reactions 7~ p—K~ K* nad 7* n—K~ K* pa6 GeV/c. 
Cohen, D.; Ayres, D.S.; Diebold, R.; Kramer, S.L.; Paw- 
licki, A.J.; Wicklund, A.B. (Argonne National Laboratory, 
Argonne, Illinois 60439). W-31-109-ENG-38. Phys. Rev., D; 
22: No. 11, 2595-2623(1 Dec 1980). 

We have carried out an amplitude analysis of the K~ K* 
system produced in the reactions 7~ p—+K~ K* nad 7* n—K~ K* pu 
ing data from a high-statistics experiment performed with the Ar- 
gonne effective-mass spectrometer. Combining the results from the 
two reactions allows us to analyze the K-barK production ampli- 
tudes in terms of their isospin-zero and -one components. We use 
phenomenological arguments based on t dependence and on the ex- 
pected properties of the P and D waves to resolve ambiguities. Our 
favored solution exhibits an enhancement around 1300 MeV in the 
isospin-zero S wave produced by 7 exchange. In this solution the 
Argand plot for the m7—+K-barK S wave changes rapidly above 
1300 MeV, consistent with a resonance at 1425 +- 15 MeV with 
width 160 +- 30 MeV. We show that our solution is consistent 
with the features of neutral and charged K-barK systems found in 
other experiments. 


4313 Measurement of the K°/sub L/ form factors from 
K°/sub L/—>7ry.v decays in the 12-foot bubble chamber. Cho, 
Y.; Derrick, M.; Miller, R.J.; Schlereth, J.; Engler, A.; 
Keyes, G.S.; Kraemer, R.W.; Tanaka, M. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). W-31-109-ENG-38. 
Phys. Rev., D; 22: No. 11, 2688-2694(1 Dec 1980). 

We report results of a measurement of the form factors in 
K°/sub L/ leptonic decay. We analyze both the Dalitz plot of the 
decay K°/sub L/—-7rpv and the branching ratio ['(K°/sub mu3/)/ 
I'(K°/sub e/3). The experiment was performed in the Argonne 12- 
foot bubble chamber exposed to a monoenergetic K°/sub L/ beam. 
Simultaneous detection of mv and zev decays with large accept- 
ance results in well understood systematic uncertainties. The results 
have been analyzed to give A/sub +/ and Ao, the expansion param- 
eters of the form factors dominated by 1~ and 0* K* poles, respec- 
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tively. From our branching-ratio measurement of [(K°/sub mu3/)/ 
T(K%sub e/3)=0.702 +- 0.011, we obtain Ao=0.041 +- 0.008. A 
fit to the K°/sub mu3/ Dalitz-plot density distribution gives 
do =0.050 +- 0.008 and A/sub +/=0.028 +- 0.010. These numbers 
are in agreement with our analysis of the K°/sub e/3 decay Dalitz 
plot and with other recent measurements. A combined fit to all of 
our data yields A/sub +/=0.028 +- 0.007 and Ao =0.046 +- 0.006. 


4314 Observation of the eta/sub c/(2980) produced in 
the radiative decay of the psi'(3684). Himel, T.M.; Trilling, 
G.H.; Abrams, G.S.; Alam, M.S.; Blocker, C.A.; Blondel, 
A.P.; Boyarski, A.M.; Breidenbach, M.; Burke, D.L.; Car- 
ithers, W.C.; Chinowsky, W.; Coles, M.W.; Cooper, S.; Die- 
terle, W.E.; Dillon, J.B.; Dorenbosch, J.; Dorfan, J.M.; 
Eaton, M.W.; Feldman, G.J.; Franklin, M.E.B.; Gidal, G.; 
Goldhaber, G.; Hanson, G.; Hayes, K.G.; Hitlin, D.G.; Hol- 
lebeek, R.J.; Innes, W.R.; Jaros, J.A.; Jenni, P.; Johnson, 
A.D.; Kadyk, J.A.; Lankford, A.J.; Larsen, R.R.; Levi, 
M.E.; Lueth, V.; Millikan, R.E.; Nelson, M.E.; Pang, C.Y.; 
Patrick, J.F.; Perl, M.L.; Richter, B.; Roussarie, A.; 
Scharre, D.L.; Schindler, R.H.; Schwitters, R.F.; Siegrist, 
J.L.; Strait, J.; Taureg, H.; Tonutti, M.; Vella, E.N.; Vidal, 
R.A.; Videau, I.; Weiss, J.M.; Zaccone, H. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). DE-AC03-76SF00515;W-7405-ENG-48. Phys. 
Rev. Lett.; 45: No. 14, 1146-1149(6 Oct 1980). 

In a study of psi’(3684) radiative decays with the Mark II 
detector at SPEAR, the decay sequence psi’—»yeta/sub c/(2980) is 
observed, with the eta/sub c/(2980) decaying into several com- 
pletely reconstructed hadronic modes. A mass M=2980 +- 8 
MeV/c? and a width [<40 MeV/c? (90% confidence level) are 
obtained, and estimates of some of the decay branching ratios are 
presented. 


4315 Observation of an eta/sub c/ candidate state with 
mass 2978 +- 9 MeV. Partridge, R.; Peck, C.; Porter, F.; 
Kollmann, W.; Richardson, M.; Strauch, K.; Wacker, K.; 
Aschman, D.; Burnett, T.; Cavalli-Sforza, M.; Coyne, D.; 
Sadrozinski, H.; Hofstadter, R.; Kirkbride, I.; Kolanoski, H.; 
Koenigsmann, K.; Liberman, A.; O'Reilly, J.; Tompkins, J.; 
Bloom, E.; Bulos, F.; Chestnut, R.; Gaiser, J.; Godfrey, G.; 
Kiesling, C.; Oreglia, M. (Physics Department, California 
Institute of Technology, Pasadena, California 91125). DE- 
AC03-76SF005 15;EY-76-C02-3064;E Y-76-C03-0068. Phys. 
Rev. Lett.; 45: No. 14, 1150-1153(6 Oct 1980). 

An eta/sub c/ candidate state has been observed with a mass 
M=2978 +- 9 MeV and a natural line width [<20 MeV (90% 
confidence level) using the Crystal Ball Nal(Tl) detector at 
SPEAR. Radiative transitions to this state are observed from 
psi'(3684) and J/psi(3095) in the inclusive photon spectra. The 
branching fraction to this state from the psi’ is (0.43 +- 0.08 +- 
0.18)%, where the errors are statistical and systematic, respectively. 
In addition, evidence is presented for the decay of this new state 
into etaw*m~ and an upper limit is presented on the decay into 
m°K* K-. 


4316 Polarizations and angular distributions in the elas- 
tic scattering of pions and protons from polarized protons at 
Fermilab energies. Snyder, J.H. New Haven, CT; Yale 
Univ. (1978). 214p. University Microfilms Order No. 78- 
20,802. 

Thesis (Ph. D.). 

Measurements of polarizations and angular distributions in 
the elastic scattering of pions and protons from polarized protons 
are reported. The data cover the kinematic range 0.2 S -t S 1.6 
GeV? at incident momenta of 100 GeV for pions and 100 and 300 
GeV for protons. The detector was a double-arm spectrometer 
with multiwire proportional chambers and analysis magnets. These 
measurements represent the first polarization measurements at Fer- 
milab-SPS energies, and as such provide new constraints on strong 
interaction phenomenology. Eikonal models are discussed, with 
particular reference to the absorption model of the Michigan 
school, and the data presented with model fits. The 7 polarization 
data are found to be consistent with the predictions of both this 
model and of a pure pole Regge model. The 7 angular distributions 
are found to be consistent with existing differential cross-section 
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data, and are more precise for -t = 0.8 GeV*. The pp polarization 
data confirm trends sugested by the Serpukhov data, with the low - 
t polarization decreasing more rapidly than would be expected in 
an exchange degenerate pure pole model, and with the polarization 
becoming negative and increasing in magnitude with increasing -t. 
The data are consistent with the model predictions at small and in- 
termediate t, and are suggestive of the structure predicted by this 
and other models in the region of the dip in the 300 GeV differen- 
tial cross section. The pp angular distributions are again consistent 
with existing differential cross section data, with the dip observed 
in the present data at t ~-1.5 GeV” 


4317 Measurement of asymmetries in spin dependent 
deep inelastic scattering. Palmer, D.A. New Haen, CT; Yale 
Univ. (1978). 170p. University Microfilms Order No. 78- 
20,168 

Thesis (Ph. D.). 

Extensive measurements of the asymmetry ir. deep inelastic 
scattering of longitudinally polarized electrons by longitudinally po- 
larized protons are reported. The data cover a kinematic range 2 = 
W S&S 10(GeV), 1 = Q? S GeV/c’). The results provide a sig- 
nificant test of the Bjorken sum rule for spin-dependent electropro- 
duction and also of quark-parton and source theory predictions of 
the spin structure of the proton. The basic quantity measured is the 
asymmetry, A = (d o/sub a/ - d o/sub P/),(d o/sub A/ + d o/ 
sub P/), in which d 0 = d?o(E,E’,@)/dQdE’ for parallel (P) or an- 
tiparallel (A) spin configurations wth incident (scattered) electron 
energies E(E’) and scattering angle 8. Measurements were per- 
formed at the Stanford Linear Accelerator with the newly im- 
proved Yale-SLAC-Bielefeld polarized electron gun. Scattered 
electrons were detected by the 8-GeV spectrometer. The results of 
the asymmetry measurements at seven deep-inelastic kinematic 
points, when radiatively corrected, show that the asymmetries are 
large and positive and decrease with increasing w in accord with 
quark-parton models, are consistent with scaling, and provide some 
quantitative verification of the Bjorken Sum Rule. An upper limit 
was establishedfor parity violations in the scattering of polarized 
electrons from unpolarized nucleons. 
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REFER ALSO TO CITATION(S) 4312, 4367 


4318 (BNL—28498) Hadronic physics of q anti q light 
quark mesons, quark molecules and glueballs. Lindenbaum, 
S.J. (Brookhaven National Lab., Upton, NY (USA)). Oct 
1980. Contract AC02-76CH00016. 68p. (CONF-800778—1). 
NTIS, PC A05/MF AOl1. 

From 18. course: the high energy limit; Erice, Trapani, Italy 
(31 Jul 1980). 

A brief introduction reviews the development of QCD and 
defines quark molecules and glueballs. This review is concerned 
primarily with u, d, and s quarks, which provide practically all of 
the cross section connected with hadronic interactions. The follow- 
ing topics form the bulk of the paper: status of quark model classifi- 
cation for conventional u, d, s quark meson states; status of multi- 
quark or quark molecule state predictions and experiments; glue- 
balls and how to find them; and the OZI rule in decay and produc- 
tion and how glueballs might affect it. 17 figures, 1 table. (RWR) 


4319 (DOE/ER/03069—T1) Information theoretic anal- 
ysis of gamma-ray multiplicities in deep inelastic collisions. 
Levine, R.D.; Steadman, S.G. (Hebrew Univ., Jerusalem 
(Israel). Dept. of Physical Chemistry; Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Physics). 1979. Contract 
AC02-76ER03069. 9p. NTIS, PC A02/MF AOI. 

A constrained phase space approach accounts for the magni- 
tude and the trends of the recently observed variance of gamma-ray 
multiplicity distributions in deep inelastic collisions. 


4320 (LA-UR—80-3380) Can massless neutrinos domi- 
nate the universe. Kolb, E.W. (Los Alamos Scientific Lab., 
NM (USA)). 19 Nov 1980. Contract W-7405-ENG-36. 16p. 
(CONF-8010127—2). NTIS, PC A02/MF AO1. 

From Neutrino mass mini-conference; Cable, WI, USA (1 
Oct 1980). 
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The restrictions from cosmological considerations on masses 
and lifetimes of neutral, weakly interacting fermions are reviewed. 
In particular, the possibility that the massless decay products of a 
hea’y neutrino dominate the energy density of the present universe 
is discussed in detail. 4 figures. 


4321 Angular distributions and the physics of charmed- 
meson production at the 4.028-GeV resonance. Cahn, R.N.; 
Kayser, B. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev., D; 22: 
No. 11, 2752-2760(1 Dec 1980). 

A detailed study of angular distributions arising from DD- 
bar, D*D-bar, D-bar*D, and D*D-bar* production at Vs- 
bar=4.028 GeV is made, including the subsequent decays D*—+Dz 
and D*-+Dy. The production amplitudes are unique except for the 
D*D-bar* case, where there are two p-wave amplitudes (S=0, 2) 
and one small f-wave amplitude (S=2). It is shown that observa- 
tions of the angular distributions and correlations of the 7°’s and 
y's from the D*-+D7r® and D*-—+-Dy decays provide an effective 
way of measuring the p-wave amplitudes. These amplitudes are a 
reflection of the underlying hadronic interactions among the 
charmed and uncharmed quarks. 


4322 "Soft-pion” production in the reaction NN—-NN7z. 
Dubach, J.; Silbar, R.R.; Kloet, W.M. (Theoretical Divi- 
sion, Los Alamos Scientific Laboratory, University of Cali- 
fornia, Los Alamos, New Mexico 87545). Phys. Rev., D; 22: 
No. 11, 2761-2771(1 Dec 1980). 

We examine the reaction NN-—-NNz7 for “soft-pion” kine- 
matics (p/sub 7/=0 in the center of mass). An earlier calculation 
based on the Adler-Dothan theorem severely underestimated the p/ 
sub 7/=0 cross section for pp—np7* at 740 MeV. We attempt to 
understand this discrepancy in the context of a relativistic, unitary, 
three-body isobar model. The postemission A-pole contributions are 
shown to be very important, even for these "soft-pion’’ kinematics. 
Relatively high partial waves in the NN-—NA isobar amplitude are 
significant. However, after summing all the postemission and pree- 
mission diagrams, the discrepancy with experiment is only partially 
removed. 


4323 Inelastic thresholds and dibaryon resonances. Ed- 
wards, B.J.; Thomas, G.H. (High Energy Physics Division, 
Argonne National Laboratory, Argonne, Illinois 60439). W- 
31-109-ENG-38. Phys. Rev., D; 22: No. 11, 2772-2783(1 Dec 
1980). 

A method of Basdevant and Berger is applied to the problem 
of whether there are pp resonances near the nA** threshold. In 
particular, the ‘D2 partial wave of proton-proton elastic scattering 
is analyzed around this threshold. The method is expected to deter- 
mine (in principle) whether the pp partial waves in which structure 
has been observed are resonant and, in this event, allow a reliable 
determination of the resonance parameters. 


4324 Central collisions between heavy nuclei at extreme- 
ly high energies: The fragmentation region. Anishetty, R.; 
Koehler, P.; McLerran, L. (Physics Department, University 
of Washington, Seattle, Washington 98195). DE-AC03- 
76SF00515;DE-AC06-76ER01388. Phys. Rev., D; 22: No. 11, 
2793-2804(1 Dec 1980). 

We discuss central collisions between heavy nuclei of equal 
baryon number at extremely high energies. We make a crude esti- 
mation of the energy deposited in the fragmentation regions of the 
nuclei. We argue that the fragmentation-region fragments therma- 
lize, and two hot fireballs are formed. These fireballs would have 
tapidities close to the rapidities of the original nuclei. We discuss 
the possible formation of hot, dense quark plasmas in the fireballs. 


4325 Branching ratios in baryon decay. Kane, G.; Karl, 
G. (Department of Physics, University of Michigan, Ann 
Arbor, Michigan 48104). Phys. Rev., D; 22: No. 11, 2808- 
2813(1 Dec 1980). 

We estimate branching ratios for proton (and neutron) decay 
expected in the SU; grand unified theory of decay with a simple 
SUs-invariant quark model for baryon structure and assuming sev- 
eral possible models for quark kinematics in the decay. Our branch- 
ing ratios agree in the appropriate limit with two recent estimates. 
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The proton (and neutron) decay into single pions (7re* plus mnu- 
bar) more than 50% of the time in all models we consider. 


4326 Nonleptonic decays of charm mesons. Sanda, A.I. 
(Rockefeller University, New York, New York 10021). EY- 
1980)” -2232B. Phys. Rev., D; 22: No. 11, 2814-2827(1 Dec 

We investigate the possibility that both nonleptonic strange- 
particle and charm-particle decays can be understood in terms of 
one effective nonleptonic Hamiltonian H/sub eff/=Ho+H/sub 
COR/. Hp is a usual four-fermion current-current interaction term 
and the H/sub COR/ is the color-radius interaction term. The 
color-radius interaction is known to explain the AI=1/2 rule in 
Strange-particle decays. The effects of H/sub COR/ as well as 
those of final-state interaction on two-body charm-meson decays 
are examined. The theory is in qualitative agreement with all meas- 
ured branching ratios. Predictions for charm-meson decays into two 
pseudoscalar mesons are presented. 


4327 Calculation of event-shape parameters in e*e™ an- 
nihilation. Ellis, R.K.; Ross, D.A.; Terrano, A.E. (California 
Institute of Technology, Pasadena, California 91125). DE- 
AC-03-76ER0068. Phys. Rev. Lett.; 45: No. 15, 1226-1229(13 
Oct 1980). 

The results of a perturbative quantum chromodynamic cal- 
culation are presented for two event-shape parameters in e* e~ anni- 
hilation up to order a/sub s/ 2. The perturbative correction to the 
number of three-jet events characterized by the variable C is large. 


4328 Cosmological lower bound on the Higgs-boson 
mass. Guth, A.H.; Weinberg, E.J. (Stanford Linear Accel- 
erator Center, Stanford University, Stanford, California 
94305). DE-AC03-76SF00515. Phys. Rev. Lett.; 45: No. 14, 
1131-1134(6 Oct 1980). 

Cosmological considerations imply that the Weinberg-Salam 
Higgs boson mass m/sub H/> or ~9 GeV. If this bound were vio- 
lated, the symmetry-breaking phase transition would occur only 
after extreme supercooling, resulting in too high a ratio of entropy 
to baryon number. 


6453 Particle Invariance Principles And Symmetries 


4329 Short-range correlations and baryon decay. Karl, 
G.; Lipkin, H.J. (Department of Physics, University of 
Guelph, Guelph, Ontario NIG 2W1, Canada). Phys. Rev. 
Lett.; 45: No. 15, 1223-1226(13 Oct 1980). 

Hyperfine interactions break SU(6) symmetry in the short- 
range correlations between quarks and thereby give significant cor- 
rections to branching ratios for proton decay from values computed 
in the SU(6)-invariant limit. 


4330 Multigenerational flavor-color-hypercolor unifica- 
tion. Davidson, A.; Wali, K.C.; Mannheim, P.D. (Physics 
Department, Syracuse University, Syracuse, New York 
13210). DE-AS02-79ER03533;DE-AC02-79ER10336.A. 
Phys. Rev. Lett.; 45: No. 14, 1135-1138(6 Oct 1980). 

A vertical-horizontal symmetric [SO(10)]/sub V/x[SO(10)]/ 
sub H/ flavor unifying scheme characterized by a natural genera- 
tion structure is presented. No-go theorems associated with SO(10) 
embeddings are trivially avoided. All the fermions are assigned to a 
single irreducible representation, and the intergenerational structure 
is dictated by the presence of a hypercolor subgroup for which 
SU(4) is the only tenable candidate. The theory predicts exactly 
four generations and suggests a color (Pati-Salam) -hypercolor sym- 
metry at medium energies. 


6454 Field Theory 
REFER ALSO TO CITATION(S) 4318, 4326, 4327 


4331 Target mass corrections in quantum chromodyna- 
mics. Frazer, W.R.; Gunion, J.F. (Stanford Linear Accelera- 
tor Center, Stanford University, Stanford, California 94305). 
DE-AC03-76SF00515. Phys. Rev. Lett; 45: No. 14, 1138- 
1142(6 Oct 1980). 
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The diagrammatic approach to scale breaking, which allows 
for the fact that the target quark in a hadron is necessarily offshell, 
is employed to demonstrate that Nachtmann moments do not gen- 
erally absorb all M/sub hadron/ */Q? corrections. 


4332 Gluon condensation from trace anomaly in quan- 
tum chromodynamics. Fukuda, R.; Kazama, Y. (Fermi Na- 
tional Accelerator Laboratory, Batavia, Illinois 60510). Phys. 
Rev. Lett.; 45: No. 14, 1142-1145(6 Oct 1980). 

Condensation of the operator (G/sub munu/ /sup a/)? in 
quantum chromodynamics is shown by constructing the effective 
potential through the trace anomaly equation. Effects of Wilson 
loop on the condensation are also studied. 


4333 Symmetries and conservation laws in gauge the- 
ories. Jackiw, R.; Manton, N.S. (Center for Theoretical 
Physics, Laboratory for Nuclear Science and Department of 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). EY-76-C-02-3069. Ann. Phys. (N.Y.); 
127: No. 2, 257-273(Jul 1980). 

The relationship between conservation laws and symmetries 
of space—time is familiar. Here it is shown that in a symmetric 
background gauge field these conservation laws persist, but in 
modified form. A further contribution to the conserved quantity 
occurs. It is determined by the gauge transformation which, when 
acting together with some coordinate transformation, leaves the 
symmetric background gauge-potential invariant. The addition to 
the constant of motion can also be interpreted as arising from the 
dynamical interaction of the gauge field with the system. A classi- 
cal example is the angular momentum conservation law for a 
charged particle moving in the field of a magnetic monopole. Gen- 
eralizations of this are here derived. 
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4334 (CONF-800863—6) Concluding remarks. Interna- 
tional Conference on Nuclear Physics, Berkeley, California, 
August 1980. Feshbach, H. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Oct 1980. Contract AC02-76ER03069. 
10p. NTIS, PC A02/MF AO1. 

From International conference on nuclear physics; Berkeley, 
CA, USA (24 Am 1980). 

Not a conference summary, these concluding remarks con- 
sider five major themes that were illuminated during the conference 
and the problems within them that need to be resolved in the 
future. The five topics considered and the following: new degrees 
of freedom (single-particle motion, giant resonances, nuclear molec- 
ular resonances, nuclear matter, kaon-produced hypernuclei, impli- 
cations of the bag model and quantum chromodynamics), new 
forms of matter, new reaction mechanisms (direct vs compound-nu- 
cleus reactions, heavy-ion reactions), new aspects of the weak inter- 
actions in nuclei (weak neutral currents, P invariance), and new 
symmetries. 4 figures. (RWR) 


4335 (COO—0535-768) Technical progress report. 
(Colorado Univ., Boulder (USA). Nuclear Physics Lab.). 
1980. Contract AC02-76ER00535. 242p. NTIS, PC Al1l/MF 
AOl. 

Work carried out at the Nuclear Physics Laboratory of the 
University of Colorado from November 1, 1979 through October 
31, 1980 is summarized. Emphasis was on light ion reaction studies 
with the AVF cyclotron. The high resolution magnetic spectrom- 
eter has allowed studies of nucleon transfer, scattering, and charge 
exchange reactions throughout the periodic table. More experi- 
ments have been run with solid state counters this year than has 
been the case recently, as a broad range spectra of the light nuclei 
where only moderate resolution is demanded were examined. Sev- 
eral of these experiments were undertaken for more detailed studies 
of excitations seen with higher energy probes. Multiple coincidence 
measurements with neutron and gamma-ray counters have opened a 
new program in pre-equilibrium reactions and provided a new sig- 
nature for the study of neutron-deficient final nuclei. The neutron 
time of flight program has expanded to higher excitations and to 
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use of the (d,n) and (a,n) direct nucleon transfer reactions. Three 
important experiments were completed at the EPICS pion scatter- 
ing facility at LAMPF, and other low energy pion scattering data 
were obtained at TRIUMF. Several (p,d) runs at high energies 
were accomplished, some with polarized beams at TRIUMF. High- 
lying structures in medium mass nuclei were studied by the (p,n) 
reaction at Indiana. Interest in the use of polarized beams has been 
prompted by the theoretical successes in this area. This interest has 
led to the study of one - and two-nucleon transfer reactions on a 
range of nuclei at the Los Alamos tandem and at IUCF. 


6512 Nuclear Properties And Reactions, A= 1-5, 
Theoretical 


4336 (CONF-8010138—1) Constraints on the NN inter- 
action from deuteron electromagnetic processes. CTP report 
No. 893. Hadjimichael, E.; Saylor, D.P. (Massachusetts Inst. 
of Tech., Cambridge (USA). Center for Theoretical Phys- 
ics; Worcester Polytechnic Inst. MA (USA). Dept. of 
Physics). Oct 1980. Contract AC02-76ER03069. 6p. IS, 
PC A02/MF AOI. 

From Symposium on perspectives on electro and photonu- 
clear physics; Saclay, France (Oct 1980). 

It is shown that deuteron photonuclear data provide consid- 
erable evidence that the traditional view of the NN system as two 
point-like particles interacting via the exchange of mesons may not 
be valid at separation distances less than 1.5 fm. 3 figures. 


6512 Nuclear Properties And Reactions, A=1-5, 
Experimental 


4337 (INIS-mf—5692, pp 95-96) Wave length of a po- 
larisation wake in Al. Gemmell, D.S. (Argonne National 
Lab., IL (USA)); Kroessing, G.; Kumbartzki, G.; Pietsch, 
= Univ. (Germany, F.R.). 1. Physikalisches Inst.). 
nd]. 

In Annual report 1977-1978. 


6515 Nuclear Properties And Reactions, A=39-58, 
Experimental 


4338 Correlations for reduced-width amplitudes in *°V. 
Chou, B.H.; Mitchell, G.E.; Bilpuch, E.G.; Westerfeldt, 
C.R. (North Carolina State University, Raleigh, North 
Carolina 27650). Phys. Rev. Lett.; 45: No. 15, 1235-1238(13 
Oct 1980). 

Measurement of the relative sign of inelastic proton-channel 
amplitudes permits the determination of amplitude correlations. 
Data were obtained for 45 5/2* resonances in *°V. Although the 
reduced widths in each channel followed a Porter-Thomas distribu- 
tion, large amplitude correlations were observed. The results are 
compared with the reduced-width—amplitude distribution of 
Krieger and Porter. This is the first direct test of the Krieger- 
Porter distribution. 


6516 Nuclear Properties And Reactions, A= 59-89, 
Experimental 


4339 (INIS-mf—5692, pp 70) *°Cl induced fission and 
fusion. Sikora, B. (Warsaw Univ. (Poland)); Bisplinghoff, J.; 
Blann, M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.); Ferguson, R.; Plasil, F. (Oak Ridge Na- 
tional Lab., TN (USA)). [nd]. 

In Annual report 1977-1978. 


6517 Nuclear Properties And Reactions, A=90-149, 
Experimental 


4340 Target deformation effects at large angular mo- 
menta in heavy-ion fusion reactions. Back, B.B.; Betts, R.R.; 
Henning, W.; Wolf, K.L.; Mignerey, A.C.; Lebowitz, J.M. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev. Lett.; 45: No. 15, 1230-1232(13 Oct 1980). 
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Excitation functions for fission following fusion of **S and / 
sup 144,154/Sm exhibit a strong dependence on the deformation of 
the target nucleus, although the fission decay selects large (I> or 
=37h) angular momenta. 


4341 (DOE/ER/03274—1) Nuclear moments and nucle- 
ar structure. Annual progress report, August 1, 1979-July 31, 
1980. Madansky, L.; Lee, Y.K. (Johns Hopkins Univ., Balti- 
more, MD (USA)). 1980. Contract AS02-76ER03274. 82p. 
NTIS, PC A05/MF AOl1. 

Activities of the period August 1, 1979 through July 31, 
1980 are reviewed. The results from the relativistic heavy-ion cen- 
tral collisions from the Bevatron are updated, and now represent 
the most recent evaluation of an energy scan in a search for phase 
transitions in nuclear matter. The effective cross section for the 
pion production and additional information, incuding the multiplic- 
ity distributions and 7-7 correlations, are obtained. Preparation is 
underway for an approved experiment using heavier projectiles at 
the Bevalac, searching for the unusual production of high energy 
gamma-rays and lepton pairs as signatures for neutral mesons. The 
importance of such events as an evidence of the onset of phase 
transition is discussed. A brief summary is given for an alpha-alpha 
collision experiment at the CERN ISR in the search for unusual be- 
havior in secondary hadron production. The measurement of the 
pionic x-rays using a bent crystal spectrometer is now analyzed to 
yield the new value for pionic mass, and upper limit for the muonic 
neutrino mass. Preparation is underway for the approved experi- 
ment at the TRIUMF for the study of the neutron and gamma ray 
correlation in 7 capture. 18 figures, 5 tables. (RWR) 


4342 (LBL—11620) Properties of nuclei at very high 
spin. Stephens, F.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1980. Contract W-7405- 
es 16p. (CONF-800863—7). NTIS, PC A02/MF 
AOl. 

From International conference on nuclear physics; Berkeley, 
CA, USA (24 Aug 1980). 

Nuclear structure at very high spins involves an interplay 
between collective (often rotational) and noncollective (individual 
particle alignment) behavior. The new techniques for studying y- 
ray energy correlations promise to give detailed information about 
both of these aspects of nuclear behavior up to the very highest 
spins that can be populated. 17 figures. 


6519 Nuclear Properties And Reactions, A= 190-219, 
Experimental 


4343 (DOE/ER/10599—1) Nuclear structure from ra- 
dioactive decay. Annual progress report. Wood, J.L. (Geor- 
gia Inst. of Tech., Atlanta (USA). School of Physics). 31 
Oct 1980. Contract AS05-80ER 10599. 13p. NTIS, PC A02/ 
MF AOl. 

Neutron-deficient nuclei around the Z-82 shell closure were 
studied, with special emphasis on the levels of the odd-mass Pt, Au, 
Hg, and TI isotopes. References to publications reporting complet- 
ed work are given. (RWR) 


4344 Observation of a double isobaric analog state in 
the reaction ?°° Bi(zr*,7~ )?° At. Morris, C.L.; Thiessen, H.A.; 
Braithwaite, W.J.; Cottingame, W.B.; Greene, S.J.; Holt- 
kamp, D.B.; Moore, I.B.; Moore, C.F.; Burleson, G.R.; 
Blanpied, G.S.; Daw, G.H.; Viescas, A.J. (Los Alamos Sci- 
entific Laboratory, Los Alamos, New Mexico 87545). Phys. 
Rey. Lett.; 45: No. 15, 1233-1234(13 Oct 1980). 

Pion double charge exchange has been used to populate the 
double isobaric analog state in 7°*At with use of the neutron-rich 
target ?°°Bi. The data were obtained at an energy of 292 MeV and 
at an angle of 5°, as the double-charge-eschange reaction mecha- 
nism has been shown to be dominated by analog transitions under 
these conditions in previous work on light nuclei. The measured 
cross section is found to be in good agreement with semiclassical 
predictions by Johnson. 
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6519 Nuclear Properties And Reactions, A= 190-219, 
Theoretical 


4345 (LA-tr—80-36) Level density and fission probabil- 
ity in spherical and deformed nuclei. Ignatyuk, A.V.; Iste- 
kov, K.K.; Okolovich, V.N.; Smirenkin, G.N. (AN Ka- 
zakhskoj SSR, Alma-Ata. Inst. Yadernoj Fiziki). Oct 1980. 
Translation of IAEA-SM—241/C9. (CONF-790507— 
11(Trans.)). 33p. NTIS, PC A03/MF AO1. 

From IAEA symposium on physics and chemistry of fission; 
Julich, F.R. Germany (14 May 1979). 

The important role of rotational increase in the level density 
of nuclei in a description of the observed fission probability of sub- 
actinide nuclei is demonstrated. From an analysis of the experimen- 
tal data available there is found for the corresponding coefficient an 
energy dependence that exhibits deviations from the adiabatic esti- 
mate of rotational effects in highly excited nuclei. By allowing for 
collective effects in fission and neutron decay channels of com- 
pound nuclei, it is possible to obtain a consistent description of the 
fissionability observed both in the near-threshold region and in the 
high-energy region, where fission by means of emission is domi- 
nant. The dependence of fission barriers on mass number, as deter- 
mined from an analysis of the fissionability of sub-actinide nuclei, 
differs considerably from what was found in previous work. 10 fig- 
ures. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


4346 (CONF-801107—43) Phenomenological model for 
particle production from the collision of nucleons at medium 
energies with fissile elements. Alsmiller, F.S.; Alsmiller, 
R.G. Jr.; Gabriel, T.A.; Lillie, R.A.; Barish, J. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 9p. NTIS, PC A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

A detailed fission channel, including fragment mass, charge, 
kinetic energy, and excitation energy distributions, has recently 
been added to the evaporation stage of the Monte Carlo code 
MECC-7 for nuclear cross sections and particle production. In this 
code the intranuclear-cascade-evaporation model is applied to nu- 
cleon and pion nonelastic reactions at energies between 20 MeV 
and 3 GeV. The present paper discusses significant revisions to the 
model. Calculated fission-neutron multiplicities are tabulated for 
235, 28U, and *°°Pu. 1 table. (RWR) 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


4347 (LBL—11712) Synthesis and investigation of neu- 
tron-rich transuranium isotopes. Nitschke, J.M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1980. Contract W-7405-ENG-48. 30p. (CONF-8009116—3). 
NTIS, PC A03/MF AO1. 

From International symposium on the synthesis and proper- 
ties of new elements (IUPAC); Dubna, USSR (23 Sep 1980). 

Spontaneous fission activities produced in the reactions of 
13C, 5N, '6O, and '%O ions with ***Cm and *°Bk targets are re- 
ported; excitation functions and half-lives of element 104 isotopes 
are given. Reactions that led to the formation of **°Fm are dis- 
cussed in detail. The principal features of the SuperHILAC on-line 
isotope separator and some of the anticipated applications are de- 
scribed. 14 figures, 2 tables. (RWR) 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 4324, 4345 
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6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 4274 


4348 (CONF-801111—21) Convoy electron production 
in polycrystalline and monocrystalline targets. Huldt, S. 
(Tennessee Univ., Knoxville (USA); Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 4p. 
NTIS, PC A02/MF AO1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The velocity distribution of electrons ejected close to the 
forward direction by 0.8-2 MeV/A ions traversing various solid tar- 
gets, including a Au monocrystal, is measured in coincidence with 
emerging charge-selected ions. The velocity spectrum is observed 
to be independent of outgoing projectile velocity and charge state 
for polycrystalline targets. Measurements on the Au crystal under 
channeling conditions show dependences on final charge state, and 
are tentatively explained by assuming that the main contribution to 
the production yield comes from the non-channeled fraction of the 
ions. A simple model for the creation of the forward-ejected elec- 
trons is proposed, which accounts for most of the experimental 
findings. 


4349 (CONF-801134—9(Draft)) Neutron scattering ex- 

ts on the magnetism in Cu-Mn single crystals. 
Werner, S.A.; Cable, J.W. (Oak Ridge National Lab., TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 13p. NTIS, 
PC A02/MF AOl. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Neutron polarization analysis experiments, and unpolarized 
neutron scattering experiments, were made on annealed single crys- 
tal Cu-Mn samples of 5, 10, 15, and 25 at. % Mn. Peaks in the mag- 
netic diffuse scattering are found at the [1, 1/2 +- 5, O]-type posi- 
tions in reciprocal space, where § = 0.34, 0.29, 0.25 and 0.19 for 
the 5, 10, 15 and 25% Mn samples respectively. This magnetic scat- 
tering is symmetry-related to the diffuse nuclear scattering centered 
at the [1, 1/2, 0]-type positions arising from atomic short range 
order. The intensity of this diffuse magnetic scattering in all of the 
alloys decreases smoothly with temperature, approaching zero in 
the range 300 to 350°K. The spin-spin correlation range, as judged 
from the width of the magnetic diffuse peaks, also decreases 
smoothly with temperature. Neither the width nor the intensity of 
this magnetic scattering gives any hint of a freezing transition at 
lower temperatures. 


4350 (COO—4733-2, pp 19-36) W/sub n/ and neutron 
kerma for methane-based tissue-equivalent gas. Goodman, 
L.J. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

The principal dosimeter used to determine the absorbed dose 
of neutrons employed in radiobiology and radiotherapy is the ho- 
mogeneous tissue-equivalent (TE) ionization chamber. A methane- 
based TE gas mixture is most commonly used in the chamber 
cavity. This instrument is used to measure the charge liberated in 
the gas by the secondary charged particles set in motion by the 
neutrons. Conversion of this charge to absorbed dose requires 
knowledge of W/sub n/, the mean energy expended to form an ion 
pair in the gas by the initial spectra of secondary particles produced 
by the neutrons. The computation of W/sub n/ requires that sec- 
ondary charged particle spectra calculated from neutron interaction 
cross sections and energetics be employed for each neutron energy 
used, as is done in this report. The computation of W/sub n/ also 
requires that experimental data on W for each type of secondary 
charged particle be available. Revision puts them in sufficient 
agreement with the other data that they are here given equal 
weight in the evaluations of W. Further, this report discusses the 
relative kermas contributed by the various types of charged parti- 
cles. By combining computed charged particle spectra with the 
evaluations of W, the number of ion pairs produced in the gas by 
each type of charged particle is derived, from which W/sub n/ is 
computed as the quotient of the total kerma by the total number of 
ion pairs. 
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4351 (COO—4733-2, pp 51-57) Radial energy deposi- 
tion profile of proton tracks. tracks’ Mills, R.E. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Measurements of the energy deposition distribution around a 
proton beam were continued using the ABC chamber. The three 
dimensional translator was used to position the chamber center on 
the proton beam axis at distances from about 4 to 60 cm from the 
downstream collimating aperture, allowing virtually scatterfree 
measurements with gas pressures in excess of 100 torr. An experi- 
ment was performed to determine the variation of central fraction 
(the ratio of ionization collected from the inner cylindrical volume 
to that collected in the entire cylindrical chamber volume) as a 
function of axial position along the beam axis, holding the incident 
proton energy and the tank gas pressure constant. This was done 
for 3.5 MeV protons utilizing gas pressures from 0.2 to 100 torr and 
for 1.0 MeV protons with pressures from 0.1 to 9.1 torr, thus nearly 
spanning the range of capability of the RARAF Van de Graaff ac- 
celerator. 


4352 (COO—4733-2, pp 58-63) Measurement of the 
no: in tissue-equivalent and other gases. Srdoc, D 
Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979 

Measurements of pulse height spectra of very low energy ra- 
diation in a proportional counter filled with a polyatomic gas or 
mixture of gases proved to be an ample source of valuable informa- 
tion on gas properties as well as on some basic physical processes. 
For example, it is possible to calculate the energy required to form 
an ion pair in a gas, to study the gas multiplication phenomena and 
to calculate the probability distribution function of primary ioniza- 
tion charges. This report also deals with a basic physical property 
of gases when irradiated with low energy radiation: the Fano factor 
which determines the width of the primary ionization charge distri- 
bution. 


4353 (DOE/ER/03342—8) Low temperature and neu- 
tron physics studies. Progress report, May 1979-May 1980. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Physics). May 1980. Contract AS02-76ER3342. 7p. NTIS, 
PC A02/MF AOl. 

Experimental research work with the neutron diffraction 
spectrometers at the MIT Research Reactor has concentrated 
during the past year on (a) dynamical diffraction effects in perfect 
crystals, (b) exploitation of « neutron interferometer system in 
studying various fundamental physics problems and (c) studies of 
the Fresnel diffraction patterns produced by simple slit systems. It 
has been found that neutrons in the process of being diffracted in 
an extended crystal travel with an anomalous drift velocity smaller 
than the normal group velocity. Moreover the transmission of these 
drift neutrons through the crystal has been established as being 
anomalously high analogously to the anomalous Borrman transmis- 
sion of x-rays. A two-crystal interferometer system has been used 
to search for the existence of a Shimony phase effect that would 
arise from the presence of additional nonlinear energy terms in the 
Schrodinger equation. No phase effects were found and an upper 
limit of 3 x 10-'* eV has been set for the magnitude of such terms. 
The interferometer has also been used to search for a possible cou- 
pling of the neutron magnetic structure with a vector magnetic po- 
tential and again no phase effect was measurable. Preliminary ex- 
periments on the effect of interferometer rotation while the neu- 
trons are in transit have shown that the normal effects caused by 
terrestrial rotation can be modified or suppressed. Additional re- 
search has been carried out at Institut Laue-Langevin (Grenoble) in 
which single (and multiple) slit Fresnel diffraction patterns are 
being studied in a search for nonlinear optical effects. 


4354 (GA-A—14928(Add.)) Gas-cooled fast breeder re- 
actor. Quarterly progress report, February 1, 1978-April 30, 
1978. (General Atomic Co., San Diego, CA (USA)). May 
aaa Contract AT03- 76SF71023. 12p. NTIS, PC A02/MF 
AOl 

" Studies on magnesium oxide as a shield material were contin- 
ued. A one-dimensional slab configuration was used to investigate 
the neutron flux going through MgO on a MgO-Fe dispersion. Cal- 
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culational results show that the use of Mg0-Fe dispersions would 
increase the shielding effectiveness of MgO, except in regions 
where the increased gamma ray production in the Fe could not be 
tolerated. (DLC) 


4355 Stopping power of matter for alpha particles at ex- 
treme relativistic energies. Rustgi, M.L.; Turner, J.E.; 
Leung, P.T. (Health and Safety Research Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
— Phys. Rev., A; 22: No. 6, 2510-2512(Dec 
1980). 

The stopping power of matter for alpha particles at extreme 
relativistic energies has been calculated by incorporating the charge 
form factor. A table is presented for aluminum, copper, and lead. It 
is found that at the highest energies considered here, inclusion of 
form factor reduces the mass stopping power by about 6—8 % in 
comparison with that predicted by Bethe’s relativistic formula. 


4356 Kerma factor for neutron energies below 30 MeV. 
Caswell, R.S. (National Bureau of Standards, Washington, 
DC); Coyne, J.J.; Randolph, M.L. W-7405-ENG-26. Radiat. 
Res.; 83: No. 2, 217-254(Aug 1980). 

Kerma factors for neutrons have been calculated from ther- 
mal neutron energies to 30 MeV. In addition to a point at 0.0253 
eV, there are 116 contiguous energy bins extending from 0.026 eV 
to 30 MeV. Values are given for 19 elements or nuclides: H, ®Li, 
7Li, B, C, N, O, F, Na, Mg, Al, Si, P, S, Cl, Ar, K, Ca, and Fe. 
The chief source of nuclear data is the Evaluated Nuclear Data 
File ENDF/B-4. The basis of the calculations is discussed, and 
comparison is made with some other tabulations. 


6550 Medical Physics 


4357 (COO—4733-2, pp 13-18) Investigation into the 
Cane defect of tissue-equivalent plastic. Goodman, L.J. Jul 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Calorimetric dosimetry has the potential of serving as a 
standard for measurements of neutron absorbed dose in tissue. The 
calorimeters in use or planned for such measurements employ a ra- 
diation absorber made of A-150 tissue equivalent plastic. This mate- 
rial has a significant thermal defect, defined as the fraction of ab- 
sorbed radiation energy which is not converted to heat in the ab- 
sorber but is dissipated in endothermic radiophysical and radioche- 
mical effects in the plastic. Studies of the thermal defect of A-150 
plastic have been undertaken in collaboration with the Biophysics 
Laboratory of the memorial Sloan Kettering Cancer Center, New 
York, NY, utilizing the charged particle beams available from the 4 
MV Van de Graaff accelerator at the Radiological Research Accel- 
erator Facility (RARAF) of Brookhaven National Laboratory. 


4358 (COO—4733-2, pp 76-87) Microdosimetry at the 
Bevalac. Kliauga, P.J.; Lam, Y.M.P.; Rossi, H.H.; Good- 
man, L.J. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

Since the successful production of high intensity energetic 
heavy ion beams at the Bevalac a few years ago, this facility, now 
the only one in this country, has become a highly productive center 
of research in the biological and therapeutic uses of heavy ions. 
The potential usefulness of accurate microdosimetric data on this 
unique radiation modality is apparent, but has not been realized be- 
cause of the scarcity of such data. This scarcity is due in part to the 
exceptionally severe constraints placed upon a microdosimetric ex- 
periment by these particles and in part to logistical constraints 
brought about by geography and the unique nature of this facility. 
Some initial measurements on carbon and argon ions were reported 
in the previous annual report, and at the Sixth Symposium on Mi- 
crodosimetry. These data were taken with wall-less counters of the 
spherical-grid type, enclosed within tissue-equivalent plastic shells. 
Since two counters differing in diameter by a factor of four were 
used (enclosed in the same size spherical shells), comparison of data 
between the two counters for the same simulated tissue diameter 
gave an indication of differences due to the wall effect. As antici- 
pated this effect is substantial, and confirmed the desirability of 
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using a counter as wall-less as possible for obtaining accurate data 
on high-energy ions. 


4359 (COO—4733-2, pp 88-94) Microdosimetry in the 
nanometer region. Biavati, M.H.; Rossi, H.H.; Kliauga, P.J.; 
Goldhagen, P.E. Jul 1979. 

In Radiation physics, biophysics and radiation biology. Prog- 
ress report, October 1, 1978-September 30, 1979. 

The experiment designed to yield information on the deposi- 
tion of energy by charged particles in regions of the order of a nan- 
ometer, is being continued. A particular geometrical configuration 
for the avalanche grid and shield wires has been investigated. It 
consists of four stainless steel wires each 10 mils in diameter. One 
wire, the avalanche grid, is separated by 15 mils from the scintilla- 
tor and then there are three shield wires between the grid and sen- 
sitive volume of the chamber. The actual configuration is shown. 
The purpose of the shield wires is to keep the high electric field at 
the grid wire from penetrating into the sensitive volume of the 
chamber, so as to keep the field there as uniform as possible for 
positive ion collection. A test chamber was designed for the pur- 
pose of investigating the best possible separation of the grid and 
shield wires from the grounded surface, which represents the scin- 
tillator. Measurements made with the chamber indicated that in 
order to maintain any reasonable voltage on the avalanche grid 
wire (i.e. -3000 v) the pressure must be 0.1mm Hg or below. Break- 
down voltages for various separations ranging from 0.5 mil to 15 
mils were measured. Data were obtained for shield voltages of -400 
v, -540 v and -5 volts. Highest grid voltages were obtainable with 
the shield wires at -5 v, which would seem to indicate that the vol- 
tages on the grid and shield combine to cause breakdown to the 
grounded surace. Other configurations of shield and grid wires will 
be investigated along with the possibility of using smaller diameter 
wires for the shield. 


4360 (DOE/EV/10248—1) Experimental verification of 
internal dosimetry calculations. Annual progress report. 
(Georgia Inst. of Tech., Atlanta (USA). School of Nuclear 
Engineering). May 1980. Contract AS05-79EV 10248. 22p. 
NTIS, PC A02/MF AOl. 

During the past year a dosimetry research program has been 
established in the School of Nuclear Engineering at the Georgia In- 
stitute of Technology. The major objective of this program has 
been to provide research results upon which a useful internal dosi- 
metry system could be based. The important application of this do- 
simetry system will be the experimental verification of internal dosi- 
metry calculations such as those published by the MIRD Commit- 
tee. 


4361 Calculation of pion dose distributions in water. 
Hogstrom, K.R.; Rosen, I.1.; Gelfand, E.; Paciotti, M.A.; 
Amols, H.I.; Luckstead, S. (Cancer Research and Treatment 
Center and Department of Radiology, University of New 
Mexico, Albuquerque, New Mexico 87131). Med. Phys.; 7: 
No. 6, 703-709(Nov 1980). 

Techniques for calculating negative pion beam depth and 
off-axis dose distributions in a water phantom have been developed 
at the Clinton P. Anderson Meson Physics Facility in Los Alamos. 
The superposition of the unmodulated depth-dose curve produced 
modulated depth-dose curves. The addition of the collimator neu- 
tron dose, which has been shown to depend on field size, to the 
modulated depth-dose curve yields the collimated depth-dose distri- 
butions. Off-axis dose distributions under a collimator are produced 
by calculating the distortion of the uncollimated beam caused by 
multiple Coulomb scattering and beam phase space. Several com- 
parisons of calculated and measured distributions are shown with 
agreement of nominally +- 3% of peak dose or +- 3 mm for a par- 
ticular dose contour. These distributions are then modified by com- 
puterized tomographic data to give patient isodose distributions. 


4362 Detector for the direct measurement of LET distri- 
butions from irradiation with fast neutrons. Brandan, M.E.; 
DeLuca, P.M. Jr. (Univ. of Wisconsin, Madison). Contract 
EY-76-S-02-1105. Radiat. Res; 83: No. 2, 255-269(Aug 
1980). 

A novel instrument for the direct measurement of the distri- 
bution of linear energy transfers (LET) of recoil-charged particles 
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produced by irradiation of matter with fast neutrons has been de- 
signed and tested. Charged particles recoiling from a cylindrically 
asymmetric target pass through a gas cavity and stop in a CsI(T]) 
crystal. Time coincidence between the AE and E events selects a 
unique pathlength for all recorded AE depositions. LET distribu- 
tions from irradiation of tissue-equivalent plastic and lead targets ir- 
radiated by 15-MeV neutron and y-ray beams are determined. The 
performance of the counter is evaluated. Measured LET distribu- 
tions for 15-MeV neutron irradiation are compared with calculated 
distributions. 


6560 Solid State Physics 
REFER ALSO TO CITATION(S) 3596, 4353 


4363 Crystal structure and pair potentials: A molecular- 
dynamics study. Parrinello, M.; Rahman, A. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 
45: No. 14, 1196-1199(6 Oct 1980). 

With use of a Lagrangian which allows for the variation of 
the shape and size of the periodically repeating molecular-dynamics 
cell, it is shown that different pair potentials lead to different crys- 
tal structures. 


6561 Superconductivity 


4364 p-wave superconductors in magnetic fields. Scharn- 
berg, K.; Klemm, R.A. (Ames Laboratory-U. S. Depart- 
ment of Energy and Department of Physics, Iowa State 
University, Ames, Iowa 50011). W-7405-ENG-82. Phys. 
1900) B: Condens. Matter; 22: No. 11, 5233-5244(1 Dec 
1980). 

The possibility of vortex solutions existing for a bulk super- 
conductor with p-wave pairing and isotropic normal-state proper- 
ties is investigated on the basis of Gorkov’s theory of weakly coup- 
led superconductors. Assuming translational symmetry in the direc- 
tion of the magnetic field only anisotropic states are found. Among 
these the polar state gives the highest upper critical field. States of 
the Anderson-Brinkman-Morel type are also found. Apart from the 
absence of Pauli paramagnetic limiting, the temperature dependence 
of the ocrresponding upper critical fields does not differ dramatical- 
ly from that obtained for s-wave superconductors. Contrary to the 
predictions for the case of fast rotating superfluid *He, which is 
closely related to the problem considered here, it appears to be im- 
possible to construct vortex lattices without singular vortex cores. 


6570 Theoretical Physics 


4365 (SAND—80-1847) Numerical evaluation of the 
transfer impedance of two parallel loop antennas. Amos, D.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Sep 
1980. Contract AC04-76DP00789. 22p. NTIS, PC A02/MF 
AOl. 

A Fourier integral representation of the complex transfer im- 
pedance of two parallel loop antennas of radius a, separated on a 
common axis by a distance d, is converted into an integral I, the 
integrand of which decays exponentially. This integral is further 
manipulated to produce a series representation that can be used nu- 
merically when d = 3a. A second integral, Iz, the integrand of 
which also decays exponentially, is derived and, like I, converges 
for d > 0. While a quadrature on {; can be performed when d < 
3a, the quadrature requires evaluations of the J; Bessel function of a 
complex argument. However, the integrand of Iz requires only ele- 
mentary functions of complex arguments and the J; Bessel function 
of real arguments. Consequently, a quadrature on I; for d < 3a is 
recommended to complement the series evaluation for d 2 3a. 4 
figures. 


4366 (UCID—18574-80-2) H-division quarterly report, 
April-June 1980. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Aug 1980. Contract W-7405- 
ENG-48. 51p. NTIS, PC A04/MF AOl1. 

Work performed from April 1980 through June 1980 is sum- 
marized. Topics covered include: theoretical studies of layered slab 
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targets used in laser EOS experiments; new metallic phases of 
carbon and silicon at extreme conditions; shock-compression anom- 
aly in lanthanum; two-temperature equation of state; PRET-II, an 
improved representation of complex thermodynamic surfaces; re- 
lease velocity; Hugoniot measurements in polyethylene; ultrahigh 
pressure shock velocity measurement at Shiva; x-ray source for 
flash x-ray diffraction; theoretical calculations of the melting points 
of Hz, D2, and *He; and ductile fracture. (GHT) 


6590 Communication, Education, History, And 
Philosophy 


4367 Physical interpretation and the mathematical struc- 
ture of the combinatorial hierarchy. Bastin, T.; Noyes, H.P.; 
Amson, J.; Kilmister, C.W. Int. J. Theor. Phys.; 18: No. 7, 
445-488(1979). 

The combinatorial hierarchy model for basic particle proc- 
esses is based on elementary entities; any representation they may 
have is discrete and two-valued. They are called Schnurs. In an ele- 
mentary creation act two different Schnurs generate a new Schnur 
that is again different. By this process and be this process alone can 
the complexity of the universe be explored. Since discriminations 
occur sequentially, the model is consistent with a fixed past-uncer- 
tain future philosophy of physics. This model generates four hierar- 
chical levels of rapidly increasing complexity. Concrete interpreta- 
tion of the four levels of the hierarchy (with cardinals 3,7,127,2'?7- 
1=10%*) associates the three levels that map up and down with the 
three absolute conservation laws (charge, baryon number, lepton 
number) and the spin dichotomy. The first level represents +, -, 
and +- unit charge. The second has the quantum numbers of a 
baryon-antibaryon pair and associated charged meson (e.g., n anti n, 
p anti n, p anti p, n anti p, 7*, 7°, 2” )). The third level associates 
this pair, now including four spin states as well as four charge 
states, with a neutral lepton-antilepton pair (e anti e or v anti v), 
each pair in four spin states (total, 64 states) three charged spinless, 
three charged spin-1, and a neutral spin-1 mesons (15 states); and a 
neutral vector boson associated with the leptons - this gives 3 + 15 
+ (3 x 15) = 63 possible boson states, so a total correct count of 
63 + 64 = 127 states. Something like SU2 x SUs and other indica- 
tions of quark quantum numbers can occur as substructures at the 
fourth (unstable) level. Cosmological implications of the theory are 
in accord with current experience. The theory could eventually en- 
compass all branches of physics. 5 figures, 2 tables. 


70 FUSION ENERGY 


4368 (UCRL—15298) Development of fluorides for 
high-power laser optics. Final report for 27 June-30 Septem- 
ber 1980. Ready, J.F.; Vora, H. (Honeywell Corporate 
Technology Center, Bloomington, MN (USA)). Sep 1980. 
Contract W-7405-ENG-48. 21p. NTIS, PC A02/MF AOI. 

Development of forging processes that permit large scale de- 
formation of LiF without degradation of optical properties is re- 
quired for potential application of this material as an optical ele- 
ment in laser systems generating short intense pulses in the ultravio- 
let to heat targets for laser fusion. This report describes forging 
processes that permit deformation of nearly 90% without introduc- 
ing internal cloudiness in LiF. Mechanical and optical properties of 
LiF forged using these processes are also discussed, including the 
microyield and microcreep at room temperature. 


7001 Plasma Research 


REFER ALSO TO CITATION(S) 4272, 4378 


4369 (CONF-800707—24) Theoretical studies of EBT. 
Hamasaki, S.; Klein, H.H.; Krall, N.A.; McBride, J.B.; 
Sperling, J.L. (SAYCOR, Del Mar, CA (USA)). May 1980. 
Contract AC03-80ER53092. 4p. NTIS, PC A02/MF AO1. 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

A one-dimensional time dependent model of plasma particle 
and energy transport was used to predict the performance of an 
EBT experiment large enough to test confinement scaling in a pa- 
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rameter range (n, T, tau, etc.) close to reactor conditions. Such a 
device is referred to as EBT-P. The model is based on a computer 
code which uses the magnetic field lines as the basis for the coordi- 
nate system, and so includes some EBT geometrical effects, with 
neoclassical transport perpendicular to the surfaces of constant 
pressure. The geometry is self-consistent, i.e., the plasma pressure 
reacts on the magnetic field. 


4370 (MSNW—80-1144-4) Linus cycle calculations in- 
cluding plasma transport and resistive flux loss in an incom- 
pressible liner. Quimby, D.C.; Hoffman, A.L.; Vlases, G.C. 
(Mathematical Sciences Northwest, Inc., Bellevue, WA 
(USA)). Aug 1980. Contract AC06-80ER53096. Sip. NTIS, 
PC A04/MF AOl1. 

In the LINUS fusion reactor concept, a rotating liquid metal 
liner is used for reversible mechanical compression of thermonucle- 
ar plasmas, where a vacuum field buffer zone is used between the 
plasma and wall to reduce transport losses. A one-dimensional 
plasma transport and burn code, including incompressible liner dy- 
namics with heat transfer and temperature dependent flux diffusion 
in the liquid metal, is used to model LINUS cycles. The effects of 
compressibility are treated as a perturbation, Numerical coefficients 
are derived for simple LINUS scaling laws. The particular case of 
plasma contact with the liquid metal is studied to determine the 
effect on LINUS performance. 


4371 (NRL-MR—4330) Propagation of relativistic elec- 
tron beams in current-carrying plasma channels. Bacon, D.P.; 
Cooperstein, G.; Vitkovitsky, I.M.; Goldstein, S.A. (Naval 
Research Lab., Washington, DC (USA)). 5 Sep 1980. Con- 
tract AI01-76ET53020. 29p. NTIS, PC A03/MF AOl1. 

Experimental results of propagating up to 400 kA of relativ- 
istic electron beams (~ 1 MeV) over a distance of 64 cm in a tight- 
ly focused mode are reported. Efficient transport (> 80%) was ob- 
served when a channel of plasma containing enough current to con- 
fine the hot electrons was used. Theory of the flow includes return 
current effects, and is in good agreement with experimental results. 
The theory is used to predict limits of this technique. 


4372 (UCRL—15294) Use of radiative line broadening 
by an intense laser field as a plasma diagnostic. Schlessinger, 
L.; Wright, J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Aug 1980. Contract W-7405-ENG- 
48. 17p. NTIS, PC A02/MF AOl1. 

In many laser fusion applications it would be of significant 
interest to have an independent measurement of the strength of the 
laser electric field at various positions in the plasma. In this report 
we show that in many cases of interest the line broadening caused 
by an intense laser field can provide such a measurement. For low- 
Z elements at moderate temperatures and for typical laser intensi- 
ties and densities, the line broadening caused by the intense field is 
the dominant source of line width. In this situation the line width 
depends on the strength of the laser field at that position and the 
line profile is quite unique, having a characteristic and calculable 
dependence on the angle between the laser electric field and the di- 
rection of the radiated photon. These special properties should 
allow the lines of low-Z elements seeded at various positions in the 
plasma to be identified, their widths determined, and the value of 
the laser electric field at that position derived. 


4373 (UCRL—85087) Classical transport in field re- 
versed mirrors: reactor implications. Auerbach, S.P.; Condit, 
W.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 28 Oct 1980. Contract W-7405-ENG-48. 5p. 
(CONF-801215—1). NTIS, PC A02/MF AO1. 

From 3. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Los Alamos, 
NM, USA (2 Dec 1980). 

Assuming that the field-reversed mirror (or the closely relat- 
ed spheromak) turns out to be stable, the next crucial issue is trans- 
port of particies and heat. Of particular concern is the field null on 
axis (the X-point), which at first glance seems to allow particles to 
flow out unhindered. We have evaluated the classical diffusion co- 
efficients for particles and heat in field-reversed mirrors, with par- 
ticular reference to a class of Hill's vortex models. Two fairly sur- 
prising results emerge from this study. First, the diffusion-driven 
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flow of particles and heat is finite at the X-points. This may be 
traced to the geometrical constraint that the current (and hence the 
ion-electron drag force, which causes cross-field transport) must 
vanish on axis. This conclusion holds for any transport model. 
Second, the classical diffusion coefficient D(psi), which governs 
both particle and heat flux, is finite on the separatrix. Indeed, in a 
wide class of Hill's vortex equilibria (spherical, oblate, or prolate) 
D(psi) is essentially independent of psi (except for the usual factor 
of n(psi), the number density). 


4374 Carbon plasma gun. Mendel, C.W. Jr.; Zagar, 
D.M.; Mills, G.S.; Humphries, S. Jr.; Goldstein, S.A. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). DE-ACO4-76-DP-00789. Rev. Sci. Instrum.; 51: No. 
12, 1641-1644(Dec 1980). 

A family of plasma guns supplying highly ionized carbon 
plasma is described. The guns are simple and inexpensive to con- 
struct and are pulsed by small capacitor banks of a few hundred 
joules. The output consists of 10'7—10'* multiply ionized carbon 
ions traveling at about 10’ cm/s. Neutral output is very low and 
arrives well after the ionized carbon. The guns and pulsers are very 
reliable. 


4375 Voltage and current sensors for a high-density z- 
pinch experiment. Ekdahl, C.A. (Los Alamos Scientific Lab- 
oratory, Los Alamos, New Mexico 87545). W-7405-ENG. 
36. Rev. Sci. Instrum.; 51: No. 12, 1649-1651(Dec 1980). 

Capacitively-coupled transmission-line voltage sensors and 
inductive-shunt current sensors used in experiments with a high- 
density gas-embedded z pinch have provided accurate and reliable 
measurements. Design and construction of these sensors is de- 
scribed, and their calibration is discussed in detail. 


4376 Steady-state magnetic diffusion from resistive in- 
terchange modes in a plasma. Manheimer, W.M. (Plasma 
Physics Division, Naval Research Laboratory, Washington, 
D.C. 20375). Phys. Rev. Lett.; 45: No. 15, 1249-1252(13 Oct 
1980). 

It is shown that a likely nonlinear state for resistive inter- 
change modes is one where stabilization is achieved by flow-in- 
duced plasma compression and in which velocity vortex structure 1s 
balanced in Ohmic dissipation. Macroscopically this is manifested as 
magnetic diffusion and anomalous energy transport. The results are 
discussed and compared with recent experiments. 


4377 Dimension of strange attractors. Russell, D.A.; 
Hanson, J.D.; Ott, E. (School of Electrical Engineering, 
Cornell University, Ithaca, New York 14853). Phys. Rev. 
Lett.; 45: No. 14, 1175-1178(6 Oct 1980). 

A relationship between the Lyapunov numbers of a map 
with a strange attractor and the dimension of the strange attractor 
has recently been conjectured. Here, the conjecture is numerically 
tested with use of several different maps, one of which results from 
a system of ordinary differential equations occuring in plasma phys- 
ics. For the cases tested, the conjecture is verified to within the ob- 
tained accuracy. 
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4378 (AD-A—081391) Ergodic orbits in particle simula- 
tions of strong ion rings. Memorandum report. Friedman, A. 
(California Univ., Berkeley (USA). Electronics Research 
Lab.). 28 Jun 1979. Contract DE-AS03-76SF00034. 42p. 
NTIS, PC A03/MF AOl. 

The existence of ergodic orbits in magnetostatic simulations 
of strong ion rings is demonstrated. For nonlinear 2D3V simula- 
tions with axisymmetry the principal manifestation of such orbits is 
an eventual violation of left-right mirror symmetry in cases where 
such symmetry would normally be expected, due to the exponential 
divergence of ‘neighboring’ mirror image trajectories. Linearized 
simulations, in effect, compute the first order separation of orbits 
which are displaced from each other by an infinitesimal vector for 
all time. When a linearized code is applied to a problem involving 
ergodic orbits, the single-particle growth can be faster than that as- 
sociated with the collective modes of interest, rendering the simula- 
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tion invalid. This may severely limit the class of problems for 
which linearized simulation is applicable. Similar effects are expect- 
ed in simulations of other systems, including field-reversed mirror 
equilibria with large nominal gyroradii. 


4379 (AD-A—081724) Transient field reversal with a 
proton layer. Memorandum report. Kapetanakos, C.A.; 
Golden, J.; Pasour, J.A.; Marsh, S.J.; Mahaffey, R.A. 
(Naval Research Lab., Washington, DC (USA)). 27 Dec 
1979. 38p. NTIS, PC A03/MF AO1. 

This report describes a series of experiments that led to the 
transient field reversal of the applied magnetic field with a proton 
pulse. The 400-500 KA, 50 nsec duration, 1.7 MeV peak energy 
hollow proton pulse is generated by an Inverse Reflex Tetrode. 
After passing through the cusp, the pulse propagates in a uniform 
field with 1.15 cm/nsec axial velocity, when the applied voltage on 
the anode is IMV. : 


4380 (BNL—28443) Nuclear data requirements for 
fusion reactor nucleonics. Bhat, M.R.; Abdou, M.A. (Brook- 
haven National Lab., Upton, NY (USA); Argonne National 
Lab., IL (USA)). i980. Contract AC02-76CHO00016. 6p. 
(CONF-801011—76). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Nuclear data requirements for fusion reactor nucleonics are 
reviewed and the present status of data are assessed. The discussion 
is divided into broad categories dealing with data for Fusion Mate- 
rials Irradiation Test Facility (FMIT), D-T Fusion Reactors, Alter- 
nate Fuel Cycles and the Evaluated Data Files that are available or 
would be available in the near future. 


4381 (BNL—28561) Design of long pulse/steady state 
negative hydrogen ion sources for fusion applications. Prelec, 
K. (Brookhaven National Lab., Upton, NY (USA)). 1980. 
Contract AC02-76CHO00016. 4p. (CONF-801111—23). 
NTIS, PC A02/MF AOI. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

By using parameters of ion sources when operating in a 
pulsed mode and without cooling (pulse length < 0.1 s), require- 
ments have been determined for a long pulse (several seconds) or 
steady state operating mode and two sources have been designed 
and fabricated. First of the two is a penning source, designed for a 
steady state operation with a cathode power density of 1 kW/cm?. 
For the range of cathode power densities between 0.2 kW/cm? and 
1 Kw/cm?, nucleated boiling has to be used for heat removal; 
below 0.2 kW/cm? water flow cooling suffices. Although this 
source should deliver 0.3 to 0.5 A of H™ ions in a steady state oper- 
ation and at full power, the other source, which has a magnetron 
geometry, is more promising. The latter incorporates two new fea- 
tures compared to first designs, geometrical focusing of fast, prima- 
ry negative hydrogen ions from the cathode into the extraction slit, 
and a wider discharge gap in the back of the source. These two 
changes have resulted in an improvement of the power and gas effi- 
ciencies by a factor of 3 to 4 and in a reduction of the cathode 
power density by an order of magnitude. The source has water 
cooling for all the electrodes, because maximum power densities 
will not be higher than 0.2 kW/cm*. Very recently a modification 
of this magnetron source is being considered; it consists of plasma 
injection into the source from a hollow cathode discharge. 


4382 (CONF-791102—162) Structural analysis of mag- 
netic fusion energy systems in a combined interactive/batch 
computer environment. Johnson, N.E.; Singhal, M.K.; Walls, 
J.C.; Gray, W.H. (Science Applications, Inc., Oak Ridge, 
TN (USA); Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 5p. NTIS, PC A02/MF AOl. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A system of computer programs has been developed to aid 
in the preparation of input data for and the evaluation of output 
data from finite element structural analyses of magnetic fusion 
energy devices. The system utilizes the NASTRAN structural anal- 
ysis computer program and a special set of interactive pre- and 
post-processor computer programs, and has been designed for use 
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in an environment wherein a time-share computer system is linked 
to a batch computer system. In such an environment, the analyst 
must only enter, review and/or manipulate data through interactive 
terminals linked to the time-share computer system. The primary 
pre-processor programs include NASDAT, NASERR and 
TORMAC. NASDAT and TORMAC are used to generate NAS- 
TRAN input data. NASERR performs routine error checks on this 
data. The NASTRAN program is run on a batch computer system 
using data generated by NASDAT and TORMAC. The primary 
post-processing programs include NASCMP and NASPOP. 
NASCMP is used to compress the data initially stored on magnetic 
tape by NASTRAN so as to facilitate interactive use of the data. 
NASPOP reads the data stored by NASCMP and reproduces 
NASTRAN output for selected grid points, elements and/or data 


types. 


4383 (CONF-801011—66) Environmental and safety 
issues of the fusion fuel cycle. Crocker, J.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1980. Contract ACO07- 
761D01570. 13p. NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

This paper discusses the environmental and safety concerns 
inherent in the development of fusion energy, and the current De- 
partment of Energy programs seeking to: (1) develop safe and reli- 
able techniques for tritium control; (2) reduce the quantity of acti- 
vation products produced; and (3) provide designs to limit the po- 
tential for accidents that could result in release of radioactive mate- 
rials. Because of the inherent safety features of fusion and the early 
start that has been made in safety problem recognition and solution, 
fusion should be among the lower risk technologies for generation 
of commercial power. 


4384 (GA-A—16070) Team one (GA/MCA) effort of the 
DOE 12 tesla coil development program. Alcorn, J.S. (Gen- 
eral Atomic Co., San Diego, CA (USA)). Sep 1980. Con- 
tract AT03-76ETS51011. 14p. (CONF-801011—67). NTIS, 
PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The 1980 effort has been concentrated upon four major 
tasks: completion of the conceptual design of an ETF reactor com- 
patible TF-coil employing helium bath cooled NbTi alloy conduc- 
tor; procurement of conductor for the coil to be tested at the 
LLNL HFTF during FY 82; design of the test coil; and a series of 
relevant tests using the GA HFTF. The ETF TF-coil concept em- 
ploys cabled NbTiTa/copper conductor, immersed in a helium bath 
subcooled to 2.5 K from a saturation temperature of 3 K. A saturat- 
ed superfluid (He II) bath cooled option is also under consideration. 
Hoop, radial and circumferential bearing loads are borne by a mul- 
ticomponent frame of stainless steel strips which surround the pan- 
cake (spiral) wound conductor. Magnetic Corporation of America 
is providing the 10 kA, three level, unsoldered, uninsulated Ruther- 
ford cable for the test coil. Meanwhile, at GA, a series of heat 
pulse/recovery tests are being performed upon samples of cabled 
conductor, at 2.5 - 3 K, and in the He II range. These tests will 
guide the test coil cryogenic design, and provide improved insight 
into results later obtained with that coil at Livermore. The 0.4 m 
I.D. x 1 m O.D. Test Coil has been designed. Its salient features are 
presented. 


4385 Accelerator breeding of fissile material. Taschek, 
R.F. (Los Alamos Scientific Lab., NM (USA)). pp 792-808 
of Compte rendu d’une conference internationale sur la phy- 
sique neutronique et les donnees nucleaires pour les reac- 
teurs et autres applications. Harwell, 25-29 Sep 1978. Paris, 
France; OECD (1978). 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The accelerator-driven breeder can extend an essential 
energy resource, fissile fuel for nuclear reactors, by a very large 
factor. Symbiotic breeders could be brought on line in a shorter 
period of time with favorable performance predictability. The eco- 
nomics of using accelerator breeding of fertile-to-fissile elements 
will become favorable as natural fissile material becomes scarce. 


ERA VOL. 6,NO.3/ 582 


4386 (LA-UR—80-3137) Possible application of electro- 
magnetic guns to impact fusion. Kostoff, R.N.; Peaslee, A.T. 
Jr.; Ribe, F.L. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 9p. (CONF-801138—4). 
NTIS, PC A02/MF AO1. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

The rail gun has the potential of developing into an impact 
fusion macroparticle accelerator, and it is the most promising elec- 
trical accelerating system since its efficiency can be high, its length 
relatively short, and there is a considerable body of experimental 
work. The next step in rail gun development would be to increase 
the velocity by a factor of three or four using three to five gram 
pellets. The final goal of rail gun research and development would 
then be to increase the velocity by another factor of five to six to 
obtain impact fusion parameters. 


4387 (LA-UR—80-3407) 30 MJ superconducting coil 
design and fabrication. Report No. GA-A16104, Purcell, J.R. 
(General Atomic Co., San Diego, CA (USA)). Sep 1980. 
Contract W-7405-ENG-36. 8p. NTIS, PC A02/MF AOI. 

The Bonneville 30 MJ superconducting stabilizing coil is 
being constructed by General Atomic under contract to LASL. 
Upon completion of the design, General Atomic began the procure- 
ment of materials and is now ready to start coil winding. 


4388 (ORNL/Sub—79/21453/4) 60 GHz gyrotron de- 
velopment program. Quarterly report No. 4, April-June 1980. 
Shively, J.F.; Grant, T.J.; Stone, D.S.; Symons, R.S.; Wen- 
dell, G.E. (Varian Associates, Palo Alto, CA (USA). Palo 
Alto Microwave Tube Div.). 1980. Contract W-7405-ENG- 
26. 44p. NTIS, PC A03/MF AO1. 

The objective of this program is to develop a microwave os- 
cillator capable of producing 200 kW of CW output power at 60 
GHz. The use of cyclotron resonance interaction is being pursued. 
The design and early procurement and construction phases of this 
program are discussed. 


4389 (PPPL—1716) Compact torus. Furth, H.P. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab.). Oct 1980. 
Contract AM02-76CH03073. 33p. NTIS, PC A03/MF AOl1. 

The objective of the compact torus approach is to provide 
toroidal magnetic-field configurations that are based primarily on 
plasma currents and can be freed from closely surrounding me- 
chanical structures. Some familiar examples are the current-carry- 
ing plasma rings of reversed-field theta pinches and relativistic-elec- 
tron smoke ring experiments. The spheromak concept adds an inter- 
nal toroidal magnetic field component, in order to enhance MHD 
stability. In recent experiments, three different approaches have 
been used to generate spheromak plasmas: (1) the reversed-field 
theta pinch; (2) the coaxial plasma gun; (3) a new quasi-static 
method, based on the initial formation of a toroidal plasma sleeve 
around a mechanical ring that generates poloidal and toroidal 
fluxes, followed by field-line reconnection to form a detached 
spheromak plasma. The theoretical and experimental MHD stability 
results for the spheromak configuration are found to have common 
features. 


4390 (SAND—80-8236) Microstructural characteriza- 
tion of autogenous GTA welds in a 12Cr-1Mo-f.3V steel. Lip- 
pold, J.C. (Sandia National Labs., Livermor., C A (USA)). 
Oct 1980. Contract AC04-76DP00789. 33p. NTIS, PC A03/ 
MF AOI. 

In support of the national fusion energy effort, the weldabi- 
lity of a 12Cr-1Mo-0.3V martensitic stainless steel has been investi- 
gated. This alloy is a leading candidate for the first wall/blanket of 
the ETF (Experimental Test Facility) fusion reactor. The initial in- 
vestigation has utilized both the continuous cooling transformation 
diagram and the equilibrium phase diagram to rationalize the mi- 
crostructures observed in the fusion zone and heat-affected zone of 
gas tungsten-arc welds. Regions of maximum hardness were ob- 
served within the fusion zone and in the coarse-grained region of 
the heat-affected zone where the predominant microstructural con- 
stituent was untempered martensite. Regions of the heat-affected 
zone which either contained a mixture of untempered martensite 
and carbides or were not fully reaustenitized during the weld ther- 
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mal cycle exhibited a lower as-welded hardness. The presence of 
residual ferrite in an untempered martensite matrix along the weld 
fusion line also resulted in a localized drop in hardness. The on- 
heating and on-cooling transformation behavior of the alloy, as de- 
termined with the aid of the Gleeble dilatometer, corroborated both 
the microstructural observations and the hardness data. 


4391 (UCRL—50021-79(Vol.1)) Laser p annual 
report, 1979. Coleman, L.W.; Strack, J.R. (eds) (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Mar 1980. Contract W-7405-ENG-48. 285p. NTIS, 
PC A13/MF AOl. 

This volume provides a program overview, presenting high- 
lights of the technical accomplishments of the elements of the pro- 
gram, as well as discussions of program resources and facilities. 
Also covered are the work of the Solid-State Laser program ele- 
ment, which includes systems operations, Nova, and research and 
development activities. (MOW) 


4392 (UCRL—50021-79(Vol.3)) Laser program annual 
report, 1979. Coleman, L.W.; Strack, J.R. (eds.). (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Mar 1980. Contract W-7405-ENG-48. 305p. NTIS, 
PC Al4/MF AOl1. 

Volume 3 comprises three sections, beginning with Section 7 
on advanced quantum electronics. Both theoretical and experimen- 
tal research and development activities on advanced laser concepts 
in the quest for high efficiency and high repetition rate are present- 
ed. Section 8 contains the results of studies by the Energy and Mili- 
tary Applications group. Section 9 presents results from some of 
the activities of the advanced isotope separation program. (MOW) 


4393 (UCRL—50025-80-2) Electronics Engineering De- 
partment quarterly report No.2, 1980. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 30 Sep 1980. 
Contract W-7405-ENG-48. 27p. NTIS, PC A03/MF AO1. 

Separate abstracts were prepared for 3 of the included sec- 
tions. (MOW) 


4394 (UCRL—50025-80-2, pp 9-16) Fiber optics pro- 
A distributed communications link for Nova laser. 30 Sep 

In Electronics Engineering Department quarterly report 
No.2, 1980. 

Novalink is a high-speed, bit-serial, fiber-optic, distributed 
communications link designed here for use on the Nova laser align- 
ment and diagnostic computer control system. Novalink provides 
multi-drop capability between computers and remote interface de- 
vices, error detection on each data transfer, and low computer 
system overhead. 


4395 (UWFDM—376) Maintainability considerations 
for the central cell in WITAMIR-I, a conceptual design of a 
tandem mirror fusion power reactor. Sviatoslavsky, I.N. 
(Wisconsin Univ., Madison (USA). Dept. of Nuclear Engi- 
neering). Oct 1980. Contract AS02-78ET52048. 7p. (CONF- 
801011—69). NTIS, PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The concepts for maintaining the central cell reactor compo- 
nents for WITAMIR-I are described. WITAMIR-I is a conceptual 
tandem mirror fusion power reactor utilizing thermal barriers de- 
signed by the University of Wisconsin-Madison. Unique solutions to 
the difficult problems of routine blanket replacement and mainte- 
nance are proposed. Solutions are also proposed for maintaining the 
central cell coils and the shield. 


4396 (UWFDM—377) Thermal and mechanical design 
of WITAMIR-I blanket. Sze, D.K.; Sviatoslavsky, I.N. 
(Wisconsin Univ., Madison (USA). Dept. of Nuclear Engi- 
neering). Oct 1980. Contract AS02-78ET52048. 9p. (CONF- 
801011—71). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The design philosophy of WITAMIR-I, a Wisconsin 
Tandem Mirror Reactor design study, uses the experience obtained 
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from our previous tokamak studies and combines it with the unique 
features of the tandem mirror to obtain an attractive design of a 
TM power reactor. It is aimed at maximizing the strengths of the 
tandem mirror while mitigating its weaknesses. The end product 
should be a safe, reliable, maintainable and a relatively economic 
power reactor. The general description of the reactor, the plasma 
calculations, the magnet design, the neutronic calculations and the 
maintenance considerations are presented elsewhere. This paper 
presents the blanket design of this reactor study. 


4397 (UWFDM—378) LiPb, a novel material for fusion 
applications. Sze, D.K.; Clemmer, R.; Cheng, E.T. (Wiscon- 
sin Univ., Madison (USA). t. of Nuclear Engineering; 
Argonne National Lab., IL (USA); General Atomic Co., 
San Diego, CA (USA)). Oct 1980. Contract AS02- 


78ET52048. 10p. (CONF-801011—70). NTIS, PC A02/MF 
AOl. 


From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

LiPb in various compositions is a unique material for 
application, combining the breeding material and neutron multipli- 
er. It provides a high tritium breeding ratio, low tritium solubility 
and, at the Pb rich end, is relatively inert with water. This paper 
summarizes the neutronic calculations, the tritium chemistry infor- 
mation, the material compatibility problems and the available mate- 
rial properties. The material compatibility problem may be the most 
severe problem in using LiPb in a fusion environment. 


4398 (UWFDM—379) Review of neutronic design crite- 
ria. og + R.T.; Maynard, C.W. (Wisconsin Univ., Madison 
(USA). t. of Nuclear Engineering). Oct 1980. Contract 

AS02- se Ts2088. Sp. (CONF-801011—72). NTIS, PC 
A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The neutronic design criteria for fusion reactors are re- 
viewed. We found that some values for criteria are poorly fixed. 
For example, the tritium breeding ratio has often been set unrealisti- 
cally high with no provisions for adjusting values. We also found 
that although energy production is the primary reason for a 
reactor’s existence, little effort has been made to maximize it by 
blanket energy multiplication. Lastly, we suggest that further opti- 
mization studies could result in thinner shields. 


4399 Preheat studies for foils accelerated by ablation 
due to laser irradiation. McLean, E.A.; Gold, S.H.; Stamper, 
J.A.; Whitlock, R.R.; Griem, H.R.; Obenschain, S.P.; Ripin, 
B.H.; Bodner, S.E.; Herbst, M.J.; Gitomer, S.J.; Matzen, 
M.K. (Naval Research Laboratory, Washington, D.C. 
20375). Phys. Rev. Lett.; 45: No. 15, 1246-1249(13 Oct 1980). 

Laser fusion requires the inward acceleration of pellet shells 
to very high velocity without excessive preheat of the pellet fuel. 
In a study of ablatively accelerated thin planar Al foils, the com- 
plete time history of the rear-surface temperatures has been deter- 
mined, and the energy transport mechanisms that contribute to the 
heating have been evaluated. 


4400 Hydrodynamic response of plasma channels to 
propagating ion beams. Colombant, D.G.; Goldstein, S.A.; 
Mosher, D. (Naval Research Laboratory, Washington, D.C. 
20375). Phys. Rev. Lett.; 45: No. 15, 1253-1256(13 Oct 1980). 

Hydrodynamic response of plasma channels induced by in- 
tense propagating ion beams is examined with use of both analytical 
estimates and a one-dimensional radial numerical model. It is found 
that mega-ampere, 3—5-MeV proton beams can be propagated in 
deuterium background over several meters. 


4401 (LA-tr—80-30) Theromonuclear power unit on the 
base of a reactor with a partially evaporating cumulating 
liner. Krivosheev, M.V.; Druzhinin, A.S.; Zheltov, V.A. 
(Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). Oct 1980. T: lation of 
NITEFA-P-K—0452, 1979. 32p. NTIS, PC A03/MF AO1. 
Set forth are the results of the physical and technical-eco- 
nomic analysis of a thermonuclear power station (TYaES) on the 
base of a thermonuclear pulse reactor with a dimetrically-cumulat- 
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ing indestructible liner. The numerical evaluations which are car- 
ried out show that, for the reactor examined as the industrial power 
source, the size of the chamber is 3 m, and the thickness of the liner 
is 1 m with a level of energy liberation of up to 7 gigajoules per 
pulse. The TYaES, which includes 3 blocks with a total electrical 
output of up to 2.1 gigawatts, may have a coefficient of transforma- 
tion of thermal energy to electrical of up to 50%. The economic 
characteristics of the TYaES are also evaluated. 


4402 Sensor for detecting changes in magnetic fields. 
Praeg, W.F. (to Dept. of Energy). US Patent Application 
124,871. 26 Feb 1980. 9p. 

A sensor is described for detecting changes in the magnetic 
field of the equilibrium-field coil of a Tokamak plasma device that 
comprises a pair of bifilar wires disposed circumferentially, one 
inside and one outside the equilibrium-field coil. Each is shorted at 
one end. The difference between the voltages detected at the other 
ends of the bifilar wires provides a measure of changing flux in the 
equilibrium-field coil. This difference can be used to detect faults in 
the coil in time to take action to protect the coil. 


99 GENERAL AND MISCELLANEOUS 


9901 Management 


4403 (DOE/CR—0017) Cost and schedule control sys- 
tems criteria for contract performance measurement: contrac- 
tor reporting/data analysis guide. artment of Energy, 
Washington, DC (USA). Office of the Controller). Nov 
1980. 97p. NTIS, PC A05/MF AO1. 

The DOE Cost and Schedule Control Systems Criteria 
(CSCSC) require that a contractor's management control systems 
include methods and procedures designed to ensure that they will 
accomplish, in addition to other requirements, a summarization of 
data elements to the level of reporting to DOE specified in the con- 
tract under separate clause. Reports provided to DOE must relate 
contract cost, schedule, and technical accomplishment to a baseline 
plan, within the framework of both the contract Work Breakdown 
Structure (WBS) and the contractor's organizational structure. This 
Guide describes the reports available from contractors, with em- 
phasis on the Cost Performance Report (CPR), and provides a 
framework for using the reported data as a basis for decision 
making. This Guide was developed to assist DOE Project Manag- 
ers in assessing contractor performance through proper use of the 
CPR and supporting reports. 


4404 (DOE/EV—0053/1) Summary of property dam je 
control programs of the United States Department of Ene: zy 
CY 1979, (Department of Energy, Washington, DC (USA). 
Assistant Secretary for Environment). Oct 1980. 74p. NTIS, 
PC A04/MF AO1. 

Calendar year 1979 was the second full year of operation of 
the Department of Energy. This report summarizes the loss experi- 
ence in overall terms and itemizes facility and program achieve- 
ments in property protection. Planned projects for CY 1980 are in- 
cluded and several subjects of interest to loss-control specialists are 
discussed in detail. Property damage from all causes was $2.5 mil- 
lion, of which $0.65 million was due to fire, the major cause of 
losses in both the Department of Energy and its predecessor agen- 
cies. Combined losses for the 2 full years of Department of Energy 
experience total over $20 million, of which over $13 million is due 
to fire. The fire loss ratio for 1979 was 0.13 cents for each $100 of 
property values at risk, more than an order-of-magnitude less than 
that expeienced by the better class of insured private property. 
Final decontamination and cleanup costs necessitated by a product 
spill at a solvent-refined coal pilot plant at the end of 1979 may 
exceed $2 million. Even including this estimate, the total loss from 
all causes (fire, explosion, mechanical or electrical damage, acts of 
nature, radioactive and non-radioactive contamination/cleanup 
costs, and a variety of miscellaneous causes), would yield a loss 
ratio of about | cent for each $100 of property. This indicated the 
overall property protection program is exemplary. 


ERA VOL. 6,NO.3/ 584 


9902 Mathematics And Computers 


4405 (ANL—80-52) Text processing for technical re- 
ports (direct computer-assisted origination, editing, and output 
of text). De Volpi, A.; Fenrick, M.R.; Stanford, G.S.; Fink, 
C.L.; Rhodes, E.A. (Argonne National Lab., IL (USA)). 
Oct 1980. Contract W-31-109-ENG-38. 55p. NTIS, PC 
A04/MF AO1. 

Documentation often is a primary residual of research and 
development. Because of this important role and because of the 
large amount of time consumed in generating technical reports, par- 
ticularly those containing formulas and graphics, an existing data- 
processing computer system has been adapted so as to provide text- 
processing of technical documents. Emphasis has been on accuracy, 
turnaround time, and time savings for staff and secretaries, for the 
types of reports normally produced in the reactor development pro- 
gram. The computer-assisted text-processing system, called TXT, 
has been implemented to benefit primarily the originator of techni- 
cal reports. The system is of particular value to professional staff, 
such as scientists and engineers, who have responsibility for gener- 
ating much correspondence or lengthy, complex reports or manu- 
scripts - especially if prompt turnaround and high accuracy are re- 
quired. It can produce text that contains special Greek or math- 
ematical symbols. Written in FORTRAN and MACRO, the pro- 
gram TXT operates on a PDP-11 minicomputer under the RSX- 
11M multitask multiuser monitor. Peripheral hardware includes vi- 
deoterminals, electrostatic printers, and magnetic disks. Either data- 
or word-processing tasks may be performed at the terminals. The 
repertoire of operations has been restricted so as to minimize user 
training and memory burden. Spectarial staff may be readily trained 
to make corrections from annotated copy. Some examples of 
camera-ready copy are provided. 


4406 (ANL—80-105) LINPACK working note No. 13: 
implementation guide for LINPACK. Dongarra, J.J.; Moler, 
C.B. (Argonne National Lab., IL (USA)). Oct 1980. Con- 
tract W-31-109-ENG-38. 17p. NTIS, PC A02/MF AOl. 

This working note is intended to help a person install and 
test LINPACK. The instructions are designed for a person whose 
responsibility is the maintenance of a mathematical software library. 
It is assumed that the reader has a working knowledge of the 
system job control language and some experience with numerical 
calculations. The installation process involves reading a magnetic 
tape, creating a library from the Fortran source, then running and 
examining the output of the test aids. 


4407 (ANL—80-106) Newton's method with a model 
trust-region modification. Sorensen, D.C. (Argonne National 
Lab., IL (USA)). Sep 1980. Contract W-31-109-ENG-38. 
36p. NTIS, PC A03/MF AOl1. 

A modified Newton method for unconstrained minimization 
is presented and analyzed. The modification is based upon the 
model trust region approach. This report contains a thorough anal- 
ysis of the locally constrained quadratic minimizations that arise as 
subproblems in the modified Newton iteration. Several promising 
alternatives are presented for solving these subproblems in ways 
that overcome certain theoretical difficulties exposed by this analy- 
sis. Very strong convergence results are presented concerning the 
minimization algorithm. In particular, the explicit use of second- 
order information is justified by demonstrating that the iterates con- 
verge to a point that satisfies the second-order necessary conditions 
for minimization. With the exception of very pathological cases this 
convergence occurs whenever the algorithm is applied to problems 
with continuous second partial derivatives. 


4408 Computing elliptic integrals by duplication. Carl- 
son, B.C. (Iowa State Univ., Ames). Numer. Math.; 33: 1- 
16(1979). 

Logarithms, arctangents, and elliptic integrals of all three 
kinds (including complete integrals) are evaluated numerically by 
successive applications of the duplication theorem. When the con- 
vergence is improved by including a xed number of terms of 
Taylor's series, the error ultimately decreases by a factor of 4096 in 
each cycle of iteration. Except for Cauchy prinicpal values there is 
no separation of cases according to the values of the variable, and 
no serious cancellations occur if the variables are real and nonnega- 
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tive. Only rational operations and square roots are required. An ap- 
pendix contains a recurrence relation and two new representations 
(in terms of elementary symmetric functions and power sums) for 
R-polynomials, as well as an upper bound for the error made in 
truncating the Taylor series of an R-function. 


4409 (LBL—10752) Relativism and views in a conceptu- 
al data base model. Kreps, P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Apr 1980. Contract W- 
7405-ENG-48. 8p. (CONF-8006135—1). NTIS, PC A02/ 
MF AOl. 

From Workshop on data abstraction databases and conceptu- 
al modelling; Pingree Park, CO, USA (23 Jun 1980). 

In a core schema that attempted to faithfully represent the 
inter-connectedness of the real world, each class role would need 
to be made explicit, naming its respectively associated classes and 
mappings. From each role a characteristic family of derived views 
can be inferred. In practice, this program need not be fully carried 
out as there are always connections in the real world which we 
choose not to model. But it is interesting to imagine an information 
system that behaved as if all (or at least all obvious) possible views 
had been automatically defined. It appears that humans have a 
system for doing some such automatic schema transformation in 
our natural semantic model of the world. As we constantly shift 
perspectives we seem always to be able to readily call up whatever 
role is appropriate for any given object in (mental) view. The work 
described falls in an area that is just on the edge of currently devel- 
oping DB technologies. It is motivated by a desire to achieve sys- 
tems that are more natural, more intelligent, and which better com- 
plement and support our own intellectual activity in the manage- 
ment and modelling of complex environments. There are, of course, 
many issues involved here which are far from the arena of cogni- 
tive science (especially the more purely technical issues of physical 
system implementation.) But there are many aspects of the interface 
toward which these efforts are aimed which remain open questions 
that AI and cognitive science in general can help to clarify. 


4410 (LBL—11463) User’s guide to the LBL mathemat- 
ical software core library. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1980. Contract W- 
7405-ENG-48. 57p. NTIS, PC A04/MF AO1. 

The CORE library is a collection of state-of-the-art math- 
ematical software encompassing the following subjects: systems of 
linear algebraic equations, eigenvalues and eigenvectors, numerical 
integration, special functions, ordinary differential equations, partial 
differential equations (in preparation), interpolation and approxima- 
tion, nonlinear equations and optimization. The software in the 
CORE library has been drawn from a variety of sources, including 
the IMSL libiary, SANDIA library, EISPACK, and FUNPACK. 
This library is the only fully-supported mathematical program li- 
brary at LBL. Extensive consulting service is provided jointly by 
the programming consultants and the mathematical consultants to 
assist in the proper use of CORE library routines and to advise on 
general numerical matters. 


4411 (SAND—80-1623) Data-acquisition and real-time 
test-control system for Sandia’s laser tracker. Bauhs, K.C. 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1980. Contract AC04-76DP00789. 57p. NTIS, PC A04/MF 
AOl. 

The Automatic Laser Tracker is the optical analog of a 
tracking radar. A small, gimballed mirror projects a laser beam at 
the target; the reflected light energy is analyzed to determine both 
the direction of target motion and the range to the target. A closed- 
loop servo system constantly repositions the mirror to keep the 
laser beam on the target. Shaft angle encoders read out the mirror’s 
angular coordinates. These angles and the target range are sampled 
at a 1-kilosample per second (ksps) rate and recorded digitally by a 
minicomputer system. By making use of the sample time (i.e., Inter- 
Range Instrumentation Group (IRIG) time), the computer can cal- 
culate the history of the test vehicle’s trajectory, velocity, and ac- 
celeration. This information, combined with the photographic 
record of the test, yields complete information on the motion char- 
acteristics of the target. This report describes the system used to 
record and compute data from the laser-tracker shaft encoders and 
beam-modulating/detector-range electronics used to measure the 
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slant distance to the target. These data are used to provide test re- 
questers with position, velocity, acceleration, displacement, closing- 
rate, and closing-range information in both printed and plotted 
form. Quick-look data for an average of 9000 space-data coordi- 
nates are available within 30 min after an average track test. The 
most significant capability of the system, however, is its ability to 
perform certain test functions while the test is under way, based on 
real time-calculations of the parameters of a moving target. 


4412 (SAND—80-2061) ALGEBRA: a computer pro- 
gram that algebraically manipulates finite element output 
data. Richgels, M.A.; Biffle, J.H. (Sandia National Labs., 
Albuquerque, NM (USA)). Sep 1980. Contract AC04- 
76DP00789. 24p. NTIS, PC A02/MF AOl1. 

ALGEBRA is a program that allows the user to process 
output data from finite-element analysis codes before they are sent 
to plotting routines. These data take the form of variable values 
(stress, strain, and velocity components, etc.) on a tape that is both 
the output tape from the analyses code and the input tape to AL- 
GEBRA. The ALGEBRA code evaluates functions of these data 
and writes the function values on an output tape that can be used as 
input to plotting routines. Convenient input format and error detec- 
tion capabilities aid the user in providing ALGEBRA with the 
functions to be evaluated. 1 figure. 


4413 (UCRL—83659) Sound synthesis in information 
presentation. Bly, S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 18 Nov 1979. Contract W- 
oe 33p. (CONF-800720—2). NTIS, PC A03/ 

From Conference of the Association for Computing Machin- 
ery, special interest group for graphics; Seattle, WA, USA (14 Jul 
1980). 

: For many applications, the use of computer graphics is still 
not sufficient to present information meaningfully. In areas in 
which the number of varying parameters exceeds visual response to 
color, rotation and dimension or in areas in which the data do not 
correspond to familiar three-dimensional perception, alternatives 
are needed for presenting information. Sound, as well as visuals, is 
an everyday means of information communication. Currently, how- 
ever, digital sound synthesis is actively used only for music and 
speech. In order to consider the potential use of digital sound syn- 
thesis in data analysis, alternatives for varying sound parameters 
and for relating various data to these parameters must be examined. 
7 figures. 


4414 Interface for Biomation transient recorders to LSI- 
11 processors. Reiser, C. (Department of Chemistry, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 
02139). EY-76-S.02-2793. Rev. Sci. Instrum.; 51: No. 12, 
1727-1730(Dec 1980). 

An interface is described which permits high-speed word- 
wise data transfer between a Biomation 820 Transient Recorder and 
a MINC (LSI-11/2) minicomputer. Using a DRV11-B direct- 
memory access card, up to 50 full 2 K records/s can be transferred 
to the MINC system; single word control data can also be passed 
from the computer to the Transient Recorder. 
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4415 (DOE/CH/93029—1) Numerical Data Advisory 
Board assembly of mathematial and physical sciences. (Na- 
tional Research Council, Washington, DC (USA)). 30 Jul 
1980. Contract AT02-79CH93029. 18p. NTIS, PC A02/MF 
AOl. 

The Numerical Data Advisory Board (NDAB) is an adviso- 
ry body that provides expert overview, on a broad basis, of data 
needs and data programs as required for the advancement of sci- 
ence and technology. Board members, representing various disci- 
plines, concern themselves with the quality, reliability, availability, 
accessibility, and dissemination of numerical data in physical, 
chemical, engineering, and interdisciplinary subjects as well as nu- 
meric and non-numeric data that arise in biology and geology. 
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Topics of concern are addressed by the NDAB membership, or by 
specific, carefully chosen committees and panels established by 
NDAB in order to include experts appropriate to the subject at 
hand. 


4416 (DOE/EIA/10745—T1) System concept paper for 
edit and audit enhancements to the FRS. (Inter Systems, Inc., 
Falls Church, VA (USA)). 1980. Contract AC01-80EI10745. 
34p. NTIS, PC A03/MF AOIl. 

The purpose of the Financial Reporting System (FRS) is to 
establish a system of uniform segmented reporting for firms having 
different functional and management structures. As a result, pat- 
terns of activities and results can be considered and analyzed in an 
industry rather than firm-specific context. In order to assure the 
quality and integrity of data collected from the respondent compa- 
nies, various validation schemes are employed in the data accept- 
ance. Current editing/auditing techniques utilized by EIA on the 
FRS are reviewed, and mathematical techniques that can be applied 
to the incoming submissions in support of the auditing effort are de- 
scribed. 4 figures. (RWR) 


4417 (SERI/TP—750-926) Broad knowledge of informa- 
tion technologies: a prerequisite for the effective management 
of the integrated information system. Landau, H.B. (Solar 
Energy Research Inst., Golden, CO (USA)). Sep 1980. Con- 
tract ACO2-77CH00178. 9p. (CONF-800986—1). NTIS, PC 
A02/MF AOl. 

From 12. annual meeting of the Western Canada Chapter - 
American Society for Information Science; Saskatchewan, Canada 
(25 Sep 1980). 

There is a trend towards the bringing together of various in- 
formation technologies into integrated information systems. The 
managers of these total systems therefore must be familiar with 
each of the component technologies and how they may be com- 
bined into a total information system. To accomplish this, the effec- 
tive manager should first define the overall system as an integrated 
flow of information with each step identified; then, the alternate 


technologies applicable to each step may be selected. Methods of 
becoming technologically aware are suggested and examples of in- 
tegrated systems are discussed. 


9905 Civilian Defense 


4418 (AD-A—081377) Logistics study -- shelter stock- 
age. Final report, August 1978-October 1979. (Defense Lo- 
gistics Agency, Richmond, VA (USA). Civil Preparedness 
Office). Nov 1979. Contract DCPAO1-78-C-0177. 244p. 
NTIS, PC Al1l/MF AOl. 

Civil Defense planning includes the provision of stocking 
survival supplies for fallout shelters in local and/or regional storage 
facilities for distribution to designated shelters only when the need 
arises. Requirements include water containers, commodes, and sani- 
tation supplies. This report describes the research, rationale, and 
recommendations for selection of water containers, commodes, and 
sanitation kits. It has been expanded to include the logistics of re- 
quirements computation, procurement, storage, and distribution. 
Design specifications and purchase descriptions are included as a 
part of the report. 
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CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applica- 
ble, are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


A 


Acres American, Inc., Columbia, MD 
Adiabatic compressed air energy storage in hard rock, 6:3726 
(PNL-SA—9010) 
— Corp., Mountain View, CA (USA). Energy and Environmental 
v. 


Application potential of energy systems at Navy sites. Volume I. 
Methodology and results. Final report, March 1978-October 
1979, 6:3764 (AD-A—081383) 

Application potential of energy systems at Navy sites. Volume II. 
Navy Energy Siting (NES) computer prograin. User’s manual. 
Final report, March 1978-October 1979, 6:3765 (AD-A— 
081384) 

Aerodyne, Dallas, TX (USA) 

Turbocharging of small internal combustion engines as a means 
of improving engine/application system fuel economy. Final 
report, 10 February 1978-24 February 1979, 6:3879 (AD-A— 
081442) 

Aerospace Medical Research Lab. (6570th), Wright-Patterson AFB, 
OH (USA) 


The effects of high level infrasound, 6:4257 (AD-A—081792) 
Agapito (J.F.T.) and Associates, Grand Junction, CO (USA) 

Commercial nuclear waste repository in basalt, 6:3534 (RHO- 
BWI-SA—S57) 

Air Force Geophysics Lab., Hanscom AFB, MA (USA) 

The energy spectrum of cosmic ray iron nuclei and the predicted 
intensity variation during the solar cycle with applications for 
the intensity observed by a magnetospheric satellite. Final 
report, 1 May-30 Sep 79, 6:4269 (AD-A—082223) 

Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering 

An investigation on the influence of step height, flow 
straightening, and flameholders on dump combustor 
afterburner performance. Master's thesis, 6:3880 (AD-A— 
081895) 

Study of the correlation between degradation of Kiton Red S 
laser dye and degradation of laser energy under flash 
conditions. Master's thesis, 6:4033 (AD-A—081897) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

Studies and research concerning BNFP: spent fuel dry storage 
studies at the Barnwell Nuclear Fuel Plant, 6:3520 (AGNS— 
35900-1.3-96) 

Aluminum Co. of America, Alcoa Center, PA. Alcoa Labs. 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Special technical report: technical feasibility of combustion 
heated process for producing aluminum-silicon alloys, 6:3915 
(CONS—5089-9) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 


Second annual technical report for the period 1978 September 
1-1979 December 31, 6:3916 (CONS—5089-10) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase C for the period 1980 
April 1-1980 June 30, 6:3918 (CONS—5089-12) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First interim technical report, Phase C for the period 1980 
January 1-1980 March 31, 6:3917 (CONS—S5089-11) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase C for the period 1980 
July 1-1980 September 30, 6:3919 (CONS—5089-13) 

— Association for the Advancement of Science, Washington, 

Carbon Dioxide Effects Research and Assessment Program. 
Workshop on environmental and societal consequences of a 
possible CO2-induced climate change, 6:4103 (CONF- 
7904143—) 

American Motors Corp., Detroit, MI 

Application for certification 1980 model year light-duty vehicles 

- American Motors Corporation, 6:3831 (PB—80-142532) 
AN Kazakhskoj SSR, Alma-Ata. Inst. Yadernoj Fiziki 

Level density and fission probability in spherical and deformed 
nuclei, 6:4345 (LA-tr—80-36) 

Archaeological Associates, Inc., Boulder, CO (USA) 

An archaeological survey of the West Central Colorado coal 
leases. Volume I - Settlement analysis. Final report, Sep 77- 
Dec 79, 6:4137 (PB—80-162308) 

Argonne National Lab., IL (USA) 

Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, October-December 1978, 6:3506 (ANL—79- 
29) 

Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 

Division of Biological and Medical Research annual report, 1979, 
6:4242 (ANL—80-90) 

Fifty cell test facility, 6:3734 (ANL—80-50) 

LINPACK working note No. 13: implementation guide for 
LINPACK, 6:4406 (ANL—80-105) 

LiPb, a novel material for fusion applications, 6:4397 
(UWFDM—378) 

Lithium/iron sulfide batteries for electric-vehicle propulsion and 
other applications. Progress report, October 1979-March 1980, 
6:3733 (ANL—80-49) 

Neutron studies of the magnetic phase transition in UAs, 6:3913 
(BNL—28419) 

Newton's method with a model trust-region modification, 6:4407 
(ANL—80-106) 

Nuclear data requirements for fusion reactor nucleonics, 6:4380 
(BNL—28443) 

Radiological and Environmental Research Division. Annual 
report, January-December 1979, 6:4139 (ANL—79-65(Pt.III)) 

Text processing for technical reports (direct computer-assisted 
origination, editing, and output of text), 6:4405 (ANL—80-52) 

Army Armament Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab. 

Processing and properties of high-purity, fine-grain-size depleted- 
uranium, deep-drawn shapes, 6:3925 (RFP—3158) 

Army Engineer Waterways Experiment Station, Vicksburg, MS 
(USA) 

Contamination dispersion in estuaries New York Harbor. 
Hydraulic model investigation. Report 3. Miscellaneous paper, 
6:4148 (AD-A—081412) 





ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 


Army Engineer Waterways Experiment Station, Vicksburg, MS 
(USA). Geotechnical Lab. 
Geotechnical properties of oil shale retorted by the PARAHO 
and TOSCO processes. Final report, Oct 76-Apr 79, 6:3494 
(AD-A—082317) 


Babcock and Wilcox Co., Lynchburg, VA (USA) 

Post-irradiation examination of Oconee 1 fuel: end-of-cycle 2 

nondestructive test phase, 6:3679 (DOE/ET/34213—3) 
Barry (Theodore) and Associates, Chicago, IL (USA) 

Strategic fuels planning and transportation, 6:3773 (CONF- 
7911117—2) 

Battelle Columbus Labs., OH (USA) 

Uranium electroforming feasibility study. Final report, 6:3928 (Y/ 
Sub—80/7870/1) 

Battelle Human Affairs Research Center, Seattle, WA (USA) 

Emergency response capabilities developed in the United States 
to deal with nuclear materials transportation accidents, 6:3516 
(SAND—80-0905C) 

Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.) 

Energy: economic activity and energy demand - link to energy 

flow; example: France, 6:3768 (EUR—6773-EN) 
Battelle Pacific Northwest Labs., Richland, WA (USA) 

Compressed air energy storage technology program overview, 
6:3725 (PNL-SA—8988) 

Design and performance of a 100-kg/h, direct calcine-fed 
electric-melter system for nuclear-waste vitrification, 6:3531 
(PNL—3387) 

Development of a remote laboratory-scale waste treatment 
facility, 6:3532 (PNL-SA—8188) 

Evaluation of coarse coal hydrotransport data and predictive 
models, 6:3370 (PNL-SA—8046) 

Laboratory studies of hard rock for CAES, 6:3724 (PNL-SA— 
8971) 

Mass-consistent, interpolated wind fields for complex terrain, 
6:3661 (PNL-SA—8678) 

Nuclear waste management. Quarterly progress report, April- 
June 1980, 6:3530 (PNL—3000-6) 

Precipitation chemistry: its behavior and its calculation, 6:4126 
(PNL-SA—8418) 

Pulmonary toxicity of Mount St. Helens volcanic ash, 6:4250 
(PNL-SA—8962) 

Seasonal Thermal Energy Storage Program, 6:3729 (PNL-SA— 
9030) 

Bell Aerospace Textron, Buffalo, NY (USA) 

Dense phase coal pneumatic transport, 6:3368 (NYSERDA—80- 
6) 

Bendix Corp., Kansas City, MO (USA) 

Fabrication of a Kevlar liner assembly, 6:3940 (BDX—613-2406) 

Hermetic sealing of hybrid microcircuits. Final report, 6:4060 
(BDX—613-2486) 

Modified thin film processing sequence, 6:4059 (BDX—613-2409) 

Normalization of the scattered light from an isolated defect 
illuminated by a Gaussian beam, 6:4036 (BDX—613-2391) 

Supplement to report on boron disposition from fused salts. Final 
report, 6:3941 (BDX—613-2512) 

Bendix Field Engineering Corp., Grand Junction, CO (USA) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Gillette NTMS quadrangle, Wyoming, including 
concentrations of forty-two additional elements, 6:3501 
(GJBX—234(80)) 

Bendix Field Engineering Corp., Grand Junction, CO (USA). Grand 
Junction Operations 

Engineering report on drilling in the Sand Wash Basin 

intermediate grade project, 6:3496 (GJBX—194(80)) 
Bickle/CM, Inc., Albuquerque, NM (USA) 

Technical aspects of residential space heating. Phase III. Energy 
conservation potential of various retrofit options for gasfired 
residential space heating systems. Final report, 6:3802 
(NMEI—78-1122B) 

BMW of North America, Inc., Montvale, NJ (USA) 

Application for certification 1980 model year light-duty vehicles 

- BMW of North America, Inc, 6:3832 (PB—80-142540) 
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Booz, Allen and Hamilton, Inc., Bethesda, MD (USA) 

Electric load forecasting: challenge for the ‘80s. Utility Modeling 
Forum, first working group. Final report, 6:3777 (EPRI-EA— 
1536) 

Bowers (James M.) and Associates, Boulder, CO (USA) 

Energy impacted housing: a shared responsibility. Supplemental 

report, 6:4165 (PB—80-171416) 
Brandeis Univ., Waltham, MA (USA) 

Neutral strange particle production in antiproton-proton reactions 

at 3.0 GeV/c, 6:4308 
Brookhaven National Lab., Upton, NY (USA) 

Application of nuclear microlocalization techniques to biomedical 
problems, 6:3952 (BNL—28573) 

Carbon monoxide: resource of the future, 6:3577 (BNL—28576) 

Charm baryons: observed in bubble chambers, 6:4304 (BNL— 
28354) 

Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 

Design of long pulse/steady state negative hydrogen ion sources 
for fusion applications, 6:4381 (BNL—28561) 

Direct firing of coal-water suspensions: state-of-the-art review, 
6:3373 (BNL—28575) 

EEMIS data sector correspondence with conceptual database 
design, 6:3771 (BNL—51091) 

Hadronic physics of q anti q light quark mesons, quark molecules 
and glueballs, 6:4318 (BNL—28498) 

Neutron studies of the magnetic phase transition in UAs, 6:3913 
(BNL—28419) 

Nuclear data requirements for fusion reactor nucleonics, 6:4380 
(BNL—28443) 

Program summaries for 1979: environmental programs, 6:4120 
(BNL—51169) 

Radiation damage studies on natural and synthetic rock salt, 
6:3521 (BNL—28350) 

Reconstruction of chronic dose equivalents for Rongelap and 
Utirik residents: 1954 to 1980, 6:4136 (BNL—51257) 

Review of methods and criteria for dynamic combination in 
piping systems. Technical report, 6:3717 (NUREG/CR—1330) 

Spectrometer control subsystem with high level functionality for 
use at the National Synchrotron Light Source, 6:4089 (BNL— 
28583) 

Study of the temperature dependence of spin-wave excitations in 
Fe/sub x/Cr/sub 1-x/, 6:3914 (BNL—28449) 

Use of concrete polymer materials in the transportation industry, 
6:3942 (BNL—28326) 

Vehicle attributes constraining present electric car applicability in 
the fleet market, 6:3895 (BNL—51099) 

Bundesministerium des Innern, Bonn (Germany, F.R.) 

The waste management programme of the Federal German 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


ABANDONED SITES 
Decommissioning 
New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 
Decontamination 
New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 
Radiation Monitoring 
New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 
ABLATION 
Energy Transport 
Preheat studies for foils accelerated by ablation due to laser 
irradiation, 6:4399 
Temperature Distribution 
Preheat studies for foils accelerated by ablation due to laser 
irradiation, 6:4399 
ABSCESSES 
Radionuclide Kinetics 
Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 
ACCELERATOR BREEDERS 
Accelerator breeding of fissile material, 6:4385 
ACCIDENTS 


See also LOSS OF COOLANT 
RADIATION ACCIDENTS 
REACTOR ACCIDENTS 


Review of US accident/incident experience involving the 
transportation of radioactive material (RAM) 1971-1980, 
6:3513 (SAND—80-0899C) 

Investigations 

Marine accident report - collision of greek bulk carrier M/V 
Irene S. Lemos and Panamanian bulk carrier M/V Maritime 
Justice, lower Mississippi River, near New Orleans, 
Louisiana, November 9, 1978, 6:4144 (PB—80-163355) 

ACETONE 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
ACID CARBONATES 
Thermodynamic Activity 
Activity coefficient of aqueous NaHCOs, 6:3982 
ACID ELECTROLYTE FUEL CELLS 
Design 

Improved FCG-1 cell technology. Final report, 6:3786 (EPRI- 
EM—1566) 

Improvement of fuel cell technology base. Technical progress 
report No. 2, 1 April 1977-1 April 1978, 6:3787 (FCR—0809) 

Improvement of fuel cell technology base. Technical progress 
report No. 3, 1 April 1978-30 June 1978, 6:3788 (FCR— 


Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—TS) 

Performance Testing 

Improved FCG-1 cell technology. Final report, 6:3786 (EPRI- 
EM—1566) 

Improvement of fuel cell technology base. Technical progress 
report No. 2, 1 April 1977-1 April 1978, 6:3787 (FCR—-0809) 

Improvement of fuel cell technology base. Technical progress 
report No. 3, 1 April 1978-30 June 1978, 6:3788 (FCR— 
0939) 

ACRIDINE ORANGE 
Mutagenesis 

Mutagenesis: molecular and genetic mechanisms of 

environmental mutagens, 6:4206 (ANL—80-90) 
ACTINOMYCIN 
Encapsulation 

Liposomes as biological carriers: new therapeutic approaches 
to metal toxicity and malignant tumors, 6:4188 (ANL—80- 
90) 

ADENINES 
Fluorescence Spectroscopy 

Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 

ADENOCARCINOMAS 
See CARCINOMAS 
ADENOMAS 
Comparative Evaluations 

Induction of mammary neoplasms in the Sprague-Dawley rat 

by 430-keV neutrons and x-rays, 6:4233 
ADENOSINE 
Fluorescence S py 

Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 

ADENOSINE DIPHOSPHATE 
See ADP 

ADENOSINE MONOPHOSPHATE 
See AMP 

ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 

ADENOSINE TRIPHOSPHATE 
See ATP 





ADP 
(Adenosine diphosphate.) 
Fluorescence y 
Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 
AERODYNAMICS 
Computerized Simulation 
The VIBRA-8 subsonic aerodynamic nuclear gust vulnerability 
code. Final report, July 1978-February 1979, 6:4100 (AD- 
A—081722) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Activation Analysis 
Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 
Computer Codes 
PARDISEKO IIIb: a computer program for the calculation of 
the aerosol behavior in closed vessels, 6:3721 (ORNL-tr— 
4701) 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AFTERBURNERS 
Performance 
An investigation on the influence of step height, flow 
straightening, and flameholders on dump combustor 
afterburner performance. Master's thesis, 6:3880 (AD-A— 
081895) 
AGRICULTURE 
See also DAIRY INDUSTRY 
Research opportunities: retrospective climate impact 
assessment. Case study: settlement and farming on the arid 
great plains, 1870-1940 (America’s seventy-year mistake), 
6:4155 (CONF-7904143—) 
Dryers 
Design and operation of FBC hot gas producers for industrial 
and agricultural drying, 6:3411 (CONF-800428—(Vol.2)) 
Temperature Effects 
Impacts of climatic change on human society, 6:4115 (CONF- 
7904143—) 
AIR CLEANING SYSTEMS 
Air Filters 
Pre-cleaner for combustion engines (Patent), 6:3885 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Control Systems 
Rejected heat air conditioning control system (Patent), 6:3812 
Design 
Temperature control of unoccupied living spaces (Patent), 
6:3814 
Energy Recovery 
LiCl dehumidifier/LiBr absorption chiller hybrid air 
conditioning system with energy recovery (Patent), 6:3816 
Heat Recovery Equipment 
Heat reclamation from flight simulators. Final report, 1 
September 1978-1 March 19780, 6:3847 (AD-A—081754) 
AIR FILTERS 
Cleaning 
Filtering apparatus and methods of exchanging particulate 
filter materials (Patent), 6:4076 
Compatibility 
Compatibility of HEPA filter materials with harsh 
environments, 6:3562 (RFP—3151) 
Performance Testing 
Investigation of the filtration characteristics of the stacked 
filter unit. Final report, 6:4074 (PB—80-163785) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
Design 
Energy recovery system (Patent), 6:4070 
Materials Testing 
Materials for pressurized fluidized bed air heater system, 6:3405 
(CONF-800428—(Vol.2)) 
AIR POLLUTION 
Data Base Management 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
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Environmental Impacts 

Environmental outlook 1978/79. Annual report, 1978-79, 

6:4125 (PB—80-166572) 
Environmental Transport 

Estimating vertical diffusion from routine meteorological 

tower measurements, 6:4128 
Health Hazards 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 
Mathematical Models 

A Gaussian plume dispersion model applicable to a complex 

motorway interchange, 6:4129 (PB—80-159049) 
Mutagen Screening 

Mutagenesis: molecular and genetic mechanisms of 

environmental mutagens, 6:4206 (ANL—80-90) 
Research Programs 

Program summaries for 1979: environmental programs, 6:4120 
(BNL—S51169) 

AIR POLLUTION MONITORS 
Bibliographies 

Atmospheric particle detectors. 1964-April 1980 (citations from 
the NTIS Data Base). Report for 1964-Apr 80, 6:4090 (PB— 
80-810161) 

AIRCRAFT 
Air Pollution 

Federal Aviation Administration high altitude pollution 
program, second biennial report prepared in accordance 
with the ozone protection provision, section 153(g), of the 
Clean Air Act Amendments of 1977. Biennial report, 
January 1978-December 1979, 6:4119 (AD-A—081520) 

Air Pollution Abatement 
Pollution reducing aircraft propulsion (Patent), 6:3907 
Blast Effects 

The VIBRA-8 subsonic aerodynamic nuclear gust vulnerability 
code. Final report, July 1978-February 1979, 6:4100 (AD- 
A—081722) 

Materials Recovery 
Silver recovery from aircraft scrap, 6:3848 (BM-RI—8477) 
AIRCRAFT COMPONENTS 
Design 
Pollution reducing aircraft propulsion (Patent), 6:3907 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
Design 
Pollution reducing aircraft propulsion (Patent), 6:3907 
ALASKA 
Demography 

Alaska OCS socioeconomic studies program. Technical report 
number 42. Lower Cook Inlet petroleum development 
scenarios: economic and demographic analysis. Final report, 
6:4164 (PB—80-166705) 

Economic Impact 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80-166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80-166655) 

Social Impact 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80- 166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80- 166655) 

Socio-Economic Factors 

Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

ALKANES 
See also CYCLOALKANES 
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CYCLOHEXANE 
2-2-DIMETHYLPROPANE 
METHANE 

OCTANE 

PROPANE 


Auger Effect 

Auger spectra of alkanes, 6:4284 
Photoelectron Spectroscopy 

Auger spectra of alkanes, 6:4284 
X-Ray Spectra 

Auger spectra of alkanes, 6:4284 


Isomerization 

Catalyst for disproportionation/double-bond isomerization of 

olefins (Patent), 6:3988 
Photochemistry 
Infrared laser induced organic reactions. Technical progress 
report, October 15, 1980, 6:3991 (DOE/ER/10592—1) 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALPHA PARTICLES 
Alpha Dosimetry 
Biological and health effects of radon: a review, 6:4231 
Carcinogenesis 

Oncogenic action of beta, proton, alpha and electron radiation 

on the rat skin, 6:4210 (COO—3380-33) 
Mutagenesis 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—80-90) 
Stopping Power 

Stopping power of matter for alpha particles at extreme 

relativistic energies, 6:4355 
ALPHA SPECTROSCOPY 
Sample Preparation 

Galvanic deposition of ?!°Po at a rotating nickel disk 

electrode, 6:3959 
ALPHA-BEARING WASTES 
Transport 
Puncture resistance of Type B transport systems, 6:4008 
(SAND—80-0762C) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Ablation 

Preheat studies for foils accelerated by ablation due to laser 

irradiation, 6:4399 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Charged-Particle Transport 

Stopping power of matter for alpha particles at extreme 

relativistic energies, 6:4355 
Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Materials Recovery 

Recovery of aluminum and other metal values from fly ash 

(Patent), 6:3866 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Waste Product Utilization 

Apparatus for generating heat and electrical energy from 
aluminum waste and other inexpensive aluminum products 
(Patent), 6:3583 


ALUMINIUM 27 TARGET 
Proton Reactions 
Wave length of a polarisation wake in Al, 6:4337 (INIS-mf— 
5692) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Physical Radiation Effects 

Microstructural development for copper alloys irradiated in 

RTNS-11 (Cu-5% Mn, Ni, or Al), 6:3923 (HEDL—6878) 
Reduction 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Special technical report: technical feasibility of combustion 
heated process for producing aluminum-silicon alloys, 6:3915 
(CONS—S5089-9) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second annual technical report for the peric 1 1978 
September 1-1979 December 31, 6:3916 (CO NS—S089-10) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First interim technical report, Phase C for the period 1980 
January 1-1980 March 31, 6:3917 (CONS—5089-11) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase C for the period 1980 
April 1-1980 June 30, 6:3918 (CONS—5089-i2) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase C for the period 1980 
July 1-1980 September 30, 6:3919 (CONS—S5089-13) 

ALUMINIUM BASE ALLOYS 
Sealing Materials 
Glassy composition for hermetic seals (Patent), 6:4023 
ALUMINIUM OXIDES 
Catalytic Effects 

Process for reactivating an iridium-containing catalyst (Patent), 

6:3472 
AMERICAN INDIANS 
Energy Demand 

NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 

AMERICIUM 
Alpha Spectroscopy 
Determination of actinides in soil, 6:3967 
Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Recovery 

Chemistry research and development progress report, May 

1979 through October 1979, 6:3509 (RFP—3104) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 

80-3357) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

AMERICIUM 241 
Radionuclide Kinetics 

Comparative uptake and distribution of plutonium, americium, 

curium and neptunium in four plant species, 6:4232 
Retention 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—80-90) 
Tissue Distribution 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
AMES TEST 
See MUTAGEN SCREENING 
AMINES 


See also ACRIDINE ORANGE 
ADENINES 





AMINES 
Tissue Distribution 


BENZEDRINE 
DEFEROXAMINE 
OXIMES 


Chemical Reaction Kinetics 

Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 

The kineucs of monochloramine decomposition in the presence 
of bromide. Topical report, April 1978-May 1979, 6:4143 
(NUREG/CR—1116) 

AMINO ACIDS 


See also DTPA 
HISTIDINE 


Biochemical Reaction Kinetics 
Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 
Labelling 
/sup 123m/Te-labeled biochemicals and method of preparation 
(Patent), 6:4174 
AMINOGLYCIDES 
See AMINES 
6-AMINOPURINE 
See ADENINES 
AMINOTRANSFERASES 
Biosynthesis 
Carcinogenesis, 6:4246 (ANL—80-90) 
Enzyme Activity 
Carcinogenesis, 6:4246 (ANL—80-90) 
AMMETERS 
Transducers 
Capacitively-coupled inductive sensors for measurements of 
pulsed currents and pulsed magnetic fields, 6:4063 
AMMONIUM COMPOUNDS 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Thermodynamic Properties 


Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL-—11448) 

AMNION CELLS 


See EMBRYONIC CELLS 
AMP 
(Adenosine monophosphate.) 
Fluorescence Spectroscopy 
Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 
AMPHETAMINE 
See BENZEDRINE 
ANCHORS 
Testing 
Anchor pullout testing apparatus and methods (Patent), 6:3439 
ANEMIAS 
Radioinduction 
External radiation toxicity, 6:4203 (ANL—80-90) 
Reviews 
Human diseases associated with defective DNA repair, 6:4191 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 


See also EMBRYONIC CELLS 
GERM CELLS 
SOMATIC CELLS 
SPLEEN CELLS 
STEM CELLS 
TUMOR CELLS 


Biological Functions 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
Biological Radiation Effects 
Mammalian cell biology, 6:4207 (ANL—80-90) 
Genetic Radiation Effects 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
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Growth 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
Mutations 

Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 

Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 

Oncogenic Transformations 

Modulating effects of the protease inhibitor Antipain on x-ray 
induced transformations, 6:4219 (COO—4733-2) 

Replicon sizes in non-transformed and SV40-transformed cells, 
as estimated by a bromodeoxyuridine photolysis method (X- 
ray), 6:4181 

Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 

Radiosensitivity 

Irradiations with the track segment facility and the analysis of 
data, 6:4218 (COO—4733-2) 

Modulating effects of the protease inhibitor Antipain on x-ray 
induced transformations, 6:4219 (COO—4733-2) 

Sequential exposures with high and low-LET radiations, 6:4217 
(COO—4733-2) 

Sister chromatid exchanges: interaction of a retinoid (Ro-10- 
9359) and a protease inhibitor (antipain) with x rays, 6:4214 
(COO—4733-2) 

Radiosensitizers 

Investigation in vitro of the clastogenic effects of misonidazole, 
6:4224 (COO—4733-2) 

MTDQ as a hypoxic cell radiosensitizer alone and in 
combination with misonidazole (6,6-methylene-bis-2,2,4 
trimethyl-1,2-dihydroquinoline), 6:4221 (COO—4733-2) 

ANIMAL TISSUES 
Radionuclide Kinetics 

Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 

ANL 
(Argonne National Laboratory.) 
Research Programs 

External radiation toxicity, 6:4203 (ANL—80-90) 

Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 

Radiological and Environmental Research Division. Annual 
report, January-December 1979, 6:4139 (ANL—79- 
65(Pt.III)) 

Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 

ANOXIA 
Radiosensitivity Effects 
Mammalian cell biology, 6:4207 (ANL—80-90) 
ANTARCTIC REGIONS 
Climates 

Climatic warming and collapse of the West Antarctic Ice 

Sheet, 6:4108 (CONF-7904143—) 
ANTENNAS 
Electric Impedance 
Numerical evaluation of the transfer impedance of two parallel 
loop antennas, 6:4365 (SAND—80-1847) 
ANTHRACITE 
Lung Clearance 
Pulmonary retention of coal dusts, 6:4251 (UR—3490-1876) 
ANTIBIOTICS 
See also ACTINOMYCIN 
CYCLOHEXIMIDE 
MITOMYCIN 
PUROMYCIN 
VALINOMYCIN 
Biological Effects 

Molecular antomony program: molecular perturbations in man 

produced by energy-related pollutants, 6:4247 (ANL—80-90) 
ANTILAMBDA PARTICLES 
Particle Production 

Neutral strange particle production in antiproton-proton 

reactions at 3.0 GeV/c, 6:4308 





39S / ERA Vol. 6, No. 3 


ANTIMETABOLITES 
Mutagenesis 

Quantitative mammalian cell mutagenesis and mutagen 

screening, 6:4186 
ANTIMONY 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

ANTIMONY ALLOYS 
Ton Channeling 
Channeling study of Sb trapping in Fe-Ti-C-Sb alloys, 6:3949 
Trapping 
Channeling study of Sb trapping in Fe-Ti-C-Sb alloys, 6:3949 
ANTIMONY COMPOUNDS 
Magnetoresistance 

Shubnikov-de Haas and high-field magnetoresistance effects in 

the A15 compound NbsSb, 6:3933 
Organometallic Compounds 

Use of the nuclear—electronic electric field gradient 
correlation of (CHs)2M moieties in testing nuclear 
quadrupole moments, 6:4290 

Photoelectron Spectroscopy 

Use of the nuclear—electronic electric field gradient 
correlation of (CHs)2M moieties in testing nuclear 
quadrupole moments, 6:4290 

Shubnikoy-De Haas Effect 

Shubnikov-de Haas and high-field magnetoresistance effects in 

the A15 compound Nbs;Sb, 6:3933 
ANTINEOPLASTIC DRUGS 
Mutagen Screening 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
Inclusive Interactions 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
Neutral-Current Interactions 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
APPLIANCES 
See also AIR CONDITIONERS 
DEHUMIDIFIERS 
ELECTRIC APPLIANCES 
STOVES 
WOOD BURNING APPLIANCES 
Inventories 

Residential demand for energy. Volume 2. Estimates of 
residential stocks of energy-using capital (revised), 6:3799 
(EPRI-EA—1572(Vol.2)) 

AQUATIC ECOSYSTEMS 

Environmental effects on the oceans, cryosphere and ocean 

biota, 6:4109 (CONF-7904143—) 
Biological Models 

Environmental effects on the oceans, cryosphere, and ocean 
bicta, 6:4140 (CONF-7904143—) 

Environmental effects on the less managed biosphere, 6:4149 
(CONF-7904143—) 


Thermal Pollution 
Methodology for evaluation of multiple power plant cooling 
system effects. Volume V. Methodology application to 
prototype: Cayuga Lake. Final report, 6:3668 (EPRI-EA— 
1111(Vol.5)) 
AQUEOUS SOLUTIONS 
Radiolysis 
Chemical processes induced radiolytically in well defined 
aqueous systems, 6:4236 
Viscosity 
Viscosity of the internal aqueous phase of unilamellar 
phospholipid vesicles, 6:4176 
AQUIFERS 
Sampling 
Basalt aquifer identification, correlation and sampling activities. 
History of Wells DB-8, DB-9, DB-10 and DB-11, 6:3535 
(RHO-LD—96) 
ARAMIDS 
Fabrication 
Fabrication of a Kevlar liner assembly, 6:3940 (BDX—613- 


ARGILLITE 
Mineralogy 
Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 
ARGON 
Compression 
Repulsive forces in dense argon, 6:4303 
Harmonics 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Kerr Effect 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Magnetic Susceptibility 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Shock Waves 
Repulsive forces in dense argon, 6:4303 
Shock-wave structure via nonequilibrium molecular dynamics 
and Navier-Stokes continuum mechanics, 6:3945 
ARGONNE NATIONAL LABORATORY 
See ANL 
AROMATICS 


See also BENZENE 
BIPHENYL 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
TOLUENE 
XYLENES 


Chemical Reaction Kinetics 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
Hydrogenation 
Hydrogenation catalyst (Patent), 6:3463 
Solvent Extraction 
Evaluation of benzene-related petroleum processing operations. 
Final report, 6:3459 (PB—80-154883) 
ARSENIC 
Activation Analysis 
Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 
Distribution 
Arsenic: a preliminary materials balance, 6:4122 (PB—80- 
162217) 
ASHES 
See also FLY ASH 
Clearance 
Pulmonary toxicity of Mount St. Helens volcanic ash, 6:4250 
(PNL-SA—8962) 
Removal 
Removal of ash from fluidized beds (Patent), 6:4068 
Tissue Distribution 
Pulmonary toxicity of Mount St. Helens volcanic ash, 6:4250 
(PNL-SA—8962) 





ASHES 
Toxicity 


Toxicity 

Pulmonary toxicity of Mount St. Helens volcanic ash, 6:4250 

(PNL-SA—8962) 
ASPHALTS 
Processing 

Asphalt saturation of roofing felt on the felt machine: Phase I. 
Progress report, October 1978-December 1979, 6:3851 
(CONS—5148-T1) 

ASTATINE 209 
Isobaric Analogs 
Observation of a double isobaric analog state in the reaction 
209 Bi(ar* ar )?* At, 6:4344 
ASTROCYTOMAS 
See NEOPLASMS 
ATMOSPHERIC PRECIPITATIONS 
Atmospheric Chemistry 
Precipitation chemistry: its behavior and its calculation, 6:4126 
(PNL-SA—8418) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Adiabatic Approximation 

Reactive scattering of rotationally excited target molecules 

with adiabatic theory, 6:4294 
Chemical Reactions 

Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO—1713-93) 

Inelastic Scattering 
Effect of potential wells on rotational rainbow structure, 
6:4298 
ATP 
(Adenosine triphosphate.) 
Biosynthesis 

ATP synthesis by Ca®* + Mg* -ATPase in detergent solution 

at constant Ca” levels, 6:4187 
Fluorescence Spectroscopy 

Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 

ATP-ASE 
Enzyme Activity 

ATP synthesis by Ca** + Mg* -ATPase in detergent solution 
at constant Ca** levels, 6:4187 

Partial characterization of fusicoccin binding to receptor sites 
on Oat root membranes, 6:4173 

AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES 
Catalytic Converters 
Converter structure (Patent), 6:3904 
Certification 

Application for certification 1980 model year light-duty 
vehicles - Rolls Royce Motors, Limited, 6:3824 (PB—80- 
142466) 

Application for certification 1980 model year light-duty 
vehicles - Mitsubishi Motors Corp, 6:3825 (PB—80-142474) 

Application for certification 1980 model year light-duty 
vehicles - International Harvester, 6:3826 (PB—80-142482) 

Application for certification 1980 model year light-duty 
vehicles - Saab-Scania, 6:3827 (PB—80-142490) 

Application for certification 1980 model year light-duty 
vehicles - Chrysler, 6:3828 (PB—80-142508) 

Application for certification 1980 model year light-duty 
vehicles - Volkswagen, 6:3829 (PB—80-142516) 

Application for certification 1980 model year light-duty 
vehicles - Audi, 6:3830 (PB—80-142524) 

Application for certification 1980 model year light-duty 
vehicles - American Motors Corporation, 6:3831 (PB—80- 
142532) 

Application for certification 1980 model year light-duty 
vehicles - BMW of North America, Inc, 6:3832 (PB—80- 
142540) 
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Application for certification 1980 model year light-duty 
vehicles - Ford Motor Company, 6:3833 (PB—80-142557) 
Application for certification 1980 model year light-duty 
vehicles - General Motors, 6:3834 (PB—80-142565) 
Exhaust Gases 
Effect of ambient temperature on vehicle emissions and 
performance factors. Final report, 6:3842 (PB—80-162753) 
Fuel Consumption 
Prediction of US annual fuel consumption by passenger 
automobiles. Technical report, 6:3840 (PB—80-155518) 
Fuel Economy 
Design and development of a continuously variable ratio 
transmission for automotive vehicles. Final report, 6:3901 
(SAN—1165-T1) 
Effect of ambient temperature on vehicle emissions and 
performance factors. Final report, 6:3842 (PB—80-162753) 
Impact of automotive fuel economy standards on competition 
in the automotive industry. Volume II. Technical report. 
Final report, October 1977-April 1979, 6:3853 (PB—80- 
163926) 
RSV (Research Safety Vehicle) test monitoring and data 
publication-results of European performance and handling 
test on the Calspan RSV. Final report, Apr-May 79, 6:3841 
(PB—80-162746) 
Mechanical Transmissions 
Design and development of a continuously variable ratio 
transmission for automotive vehicles. Final report, 6:3901 
(SAN—1165-T1) 
Performance Testing 
RSV (Research Safety Vehicle) test monitoring and data 
publication-results of European performance and handling 
test on the Calspan RSV. Final report, Apr-May 79, 6:3841 
(PB—80-162746) 
Stirling Engines 
Automotive Stirling Engine Development Program. Technical 
progress report, March 30-June 28, 1980, 6:3893 
(DOE/NASA/0032—80/8) 
AUTOMOTIVE FUELS 
See also GASOLINE 
The transition to road transport fuels from coal: a preliminary 
study, 6:3910 (PB—80-158991) 
Fuel Additives 
Dispensing apparatus for adding colloidal magnesium to fuel 
tank (Patent), 6:3891 
AUTOMOTIVE INDUSTRY 
Competition 
Impact of automotive fuel economy standards on competition 
in the automotive industry. Volume II. Technical report. 
Final report, October 1977-April 1979, 6:3853 (PB—80- 
163926) 
AUXINS 
Biochemical Reaction Kinetics 
Evidence that auxin-induced growth of soybean hypocotyls 
involves proton excretion, 6:4201 
AVENA 
See OATS 
AVIATION FUELS 
See also JET ENGINE FUELS 
Fuel Additives 
Dispensing apparatus for adding colloidal magnesium to fuel 
tank (Patent), 6:3891 
AWAY-FROM-REACTOR STORAGE 
Research Programs 
Monthly away-from-reactor spent fuel storage report, AFR 
program, October 1-31, 1980, 6:3511 (DOE/SR-SF—2005- 
10) 
AXEROPHTOL 
See VITAMIN A 
AZAGUANINE 
See ANTIMETABOLITES 
AZIDES 
Radiosensitivity Effects 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
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BACTERIA 


See also CLOSTRIDIUM 
METHANOGENIC BACTERIA 
SALMONELLA 


Genetic Radiation Effects 

Mutagenesis: molecular and genetic mechanisms of 

environmental mutagens, 6:4206 (ANL—80-90) 
Mutations 

Mutagenesis: molecular and genetic mechanisms of 

environmental mutagens, 6:4206 (ANL—80-90) 
BARIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Ion Exchange Chromatography 

Improved ion exchange procedure for the separation of barium 

from radium, 6:3958 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 

Current status of crushed rock and whole rock column studies, 
6:3528 (LA-UR—80-3356) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

BARIUM HYDROXIDES 
Chemical Reactions 

Carbon-14 immobilization via the CO2-Ba(OH)2 hydrate gas- 

solid reaction, 6:3522 (CONF-801038—10(Draft)) 
BARIUM SULFATES 
Solubility 

Dissolving barium sulfate scale with aqueous solutions of 
bicyclic macrocyclic polyethers and organic acid salts 
(Patent), 6:3455 

BARNWELL FUEL PROCESSING PLANT 
Spent Fuel Storage 

Studies and research concerning BNFP: spent fuel dry storage 
studies at the Barnwell Nuclear Fuel Plant, 6:3520 (AGNS— 
35900-1.3-96) 

BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYONS 
Semileptonic Decay 
Branching ratios in baryon decay, 6:4325 
BASALT 

Commercial nuclear waste repository in basalt, 6:3534 (RHO- 

BWI-SA—57) 
Drill Cores 

Basalt aquifer identification, correlation and sampling activities. 
History of Wells DB-8, DB-9, DB-10 and DB-11, 6:3535 
(RHO-LD—96) 

Radionuclide Migration 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
Control Systems 
Time controlled battery charger (Patent), 6:3899 


Design 
Time controlled battery charger (Patent), 6:3899 


BEAGLES 
Radiosensitivity 
External radiation toxicity, 6:4203 (ANL—80-90) 
BEAM-PLASMA SYSTEMS 
Beam T 

Propagation of relativistic electron beams in current-carrying 

plasma channels, 6:4371 (NRL-MR—4330) 
Plasma Expansion 
Hydrodynamic response of plasma channels to propagating ion 
beams, 6:4400 
BEARINGS 
Lubrication 
Fluid film lubrication (Book), 6:4025 
Removal 

Valve assembly having remotely replaceable bearings (Patent), 

6:4021 
Supports 

Valve assembly having remotely replaceable bearings (Patent), 

6:4021 

BEHAVIOR 
(Limited to living systems.) 
Biological Radiation Effects 

Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 

Daily Variations 

Biomedical effects of energy transmission: effect of extremely 
low frequency electric fields on ultradian, circadian, and 
infradian functions in rodents (Mice and rats), 6:4258 
(ANL—80-90) 

BELGIUM 
Air Pollution 

Air pollution emissions inventory systems, Appendix A: 

Emissions inventory in Belgium, 6:4123 (PB—80-163025) 
BENZEDRINE 
Biological Effects 
Amphetamine margin in sports (Effects on performance of 
highly trained athletes), 6:4169 (UR—3490-1853) 
BENZENE 
Production 
Coal pyrolysis (Patent), 6:3327 
Refining 
Evaluation of benzene-related petroleum processing operations. 
Final report, 6:3459 (PB—80-154883) 
BENZIMIDAZOLES 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
BENZOPYRENE 
Carcinogenesis 

2,3,7,8-tetrachlorodibenzo-p-dioxin: potent anticarcinogenic 
activity in CD-1 mice, 6:4252 

Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 

Metabolic Activation 

Comparison of epoxide and free-radical mechanisms for 
activation of benzo[a]pyrene by Sprague-Dawley rat liver 
microsomes, 6:4177 

Metabolites 
Carcinogenesis, 6:4246 (ANL—80-90) 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
BERKELEY BEVALAC 
See BEVALAC 
BERKELIUM 249 TARGET 
Nitrogen 15 Reactions 

Synthesis and investigation of neutron-rich transuranium 

isotopes, 6:4347 (LBL—11712) 
BERYLLIUM 
Emission Spectroscopy 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 





BERYLLIUM FLUORIDES 
Emission Spectroscopy 


BERYLLIUM FLUORIDES 
Dipole Moments 
Generation and ESR investigation of the BeF radical in rare 
gas matrices, 6:4291 
Electron Spin Resonance 
Generation and ESR investigation of the BeF radical in rare 
gas matrices, 6:4291 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA PARTICLES 
Carcinogenesis 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
BETA RADIOGRAPHY 
Beta backscatter measurements of aluminum ion plating on U- 
0.75 Ti parts, 6:4085 (SAND—80-8241) 
BEVALAC 
Microdosimetry 
Microdosimetry at the Bevalac, 6:4358 (COO—4733-2) 
BICARBONATES 
See ACID CARBONATES 
BI-GAS PROCESS 
Pilot Plants 
Investigation of piping failure at BI-GAS pilot plant. Topical 
report, 6:3314 (DOE/ET/14705—T1) 
BILE ACIDS 
Labelled Compounds 
Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 
BIOLOGICAL EVOLUTION 
Mathematical Models 
Excursions along the interface between disruptive and 
stabilizing selection, 6:4185 
BIOLOGICAL FOULING 
Coordinated Research Programs 
Selected alternatives to conventional chlorination. Final report, 
6:3666 (EPRI-EA—1588) 
BIOLOGICAL FUNCTIONS 
Daily Variations 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
Stimulation 
Amphetamine margin in sports (Effects on performance of 
highly trained athletes), 6:4169 (UR—3490-1853) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Correlations 
Mammalian cell biology, 6:4207 (ANL—80-90) 
Genetic Variability 
Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 
Response Modifying Factors 
Modulating effects of the protease inhibitor Antipain on x-ray 
induced transformations, 6:4219 (COO—4733-2) 
BIOLOGICAL REPAIR 
Biological Models 
DNA repair and cell repair: are they related, 6:4238 
Rigorous formulation of the site model, 6:4170 (COO—4733-2) 
Inhibition 
Mammalian cell biology, 6:4207 (ANL—80-90) 
BIOLOGY 


See also GENETICS 
RADIOBIOLOGY 


Research Programs 
Division of Biological and Medical Research annual report, 
1979 (Lead abstract), 6:4242 (ANL—80-90) 
Tracer Techniques 
/sup 123m/Te-labeled biochemicals and method of preparation 
(Patent), 6:4174 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
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See also MAIZE 

PLANTS 
TREES 
wooD 
WOOD WASTES 

Combustion 

Biomass fueled furnace (Patent), 6:4069 

Evaluation 

Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 

Global Aspects 

Surveying and monitoring changes in the biosphere, 6:4153 

(CONF-7904143—) 
Research Programs 

Energy: solar energy programme of the Commission of the 

European Communities, 6:3591 (EUR—6959-EN) 
BIOMEDICAL RADIOGRAPHY 
Leukemogenesis 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 
BIOPHYSICS 

Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1978-September 30, 1979, 6:4202 (COO— 
4733-2) 

BIOSPHERE 
Biological Models 
Environmental effects on the managed biosphere, 6:4104 
(CONF-7904143—) 
BIOSYNTHESIS 
Genetics 
Carcinogenesis, 6:4246 (ANL—80-90) 
BIPHENYL 
Metabolism 
Carcinogenesis, 6:4246 (ANL—80-90) 
BISMUTH 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

BISMUTH 209 TARGET 
Pion Plus Reactions 

Observation of a double isobaric analog state in the reaction 

209 Bi(ar* zr 9 At, 6:4344 
BITUMENS 


See also ASPHALTS 
COAL TAR 


Catalytic Cracking 
Hydrocracking of heavy oils using iron coal catalyst (Patent), 
6:3493 
Recovery 
Method of in-situ recovery of viscous oils or bitumen utilizing 
a thermal recovery fluid and carbon dioxide (Patent), 6:3441 
BITUMINOUS COAL 
Lung Clearance 
Pulmonary retention of coal dusts, 6:4251 (UR—3490-1876) 
BLACK SHALES 
Geology 
Shale characterization and resource appraisal of Devonian 
black shales of the Appalachian basin. Annual report, 
October 1, 1979-September 30, 1980, 6:3483 
(DOE/MC/10516—T 13) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOWOUT PREVENTERS 
Actuators 
Actuator for wireline blowout preventer (Patent), 6:3448 
BODY TEMPERATURE 
Biological Indicators 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
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BOILERS 
Erosion 

Comparison of the high-temperature erosion-corrosion of 
boiler tube materials by pulverized coal fly ash and by 
atmospheric fluidized-bed combustor fly ash, 6:3403 (CONF- 
800428—(Vol.2)) 

Materials Testing 

Comparison of the high-temperature erosion-corrosion of 
boiler tube materials by pulverized coal fly ash and by 
atmospheric fluidized-bed combustor fly ash, 6:3403 (CONF- 
800428—(Vol.2)) 

BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW CELLS 
Cytological Techniques 

Simplified method for DNA and protein staining of human 

hematopoietic cell samples, 6:4178 (LA-UR—80-3389) 
BONE TISSUES 
Radionuclide Kinetics 

Tissue deposition and metabolism of '*°I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 

BOP 
See BLOWOUT PREVENTERS 
BOREHOLES 
Cleaning 

Dissolving barium sulfate scale with aqueous solutions of 
bicyclic macrocyclic polyethers and organic acid salts 
(Patent), 6:3455 

Resistivity Logging 

Hole-to-surface resistivity measurements at Salt Valley, Utah, 

6:4264 (USGS-OFR—80-98 1) 
BORON 
Electrodeposition 

Supplement to report on boron disposition from fused salts. 

Final report, 6:3941 (BDX—613-2512) 
BORON CARBIDES 
Fabrication 

Development of a non-volatile boron carbide-copper cermet 
neutron shield for high performance shipping casks, 6:4009 
(SAND—80-0802C) 

Method for fabricating boron carbide articles (Patent), 6:3939 

Neutron absorbing article and method for manufacture thereof 
(Patent), 6:3543 

BORON HYDRIDES 
Chemical Preparation 

Kinetic and synthetic studies on boron-nitrogen hydrides, 

6:3978 (LBL—11494) 
Chemical Reaction Kinetics 

Kinetic and synthetic studies on boron-nitrogen hydrides, 

6:3978 (LBL—11494) 
Pyrolysis 

Kinetic and synthetic studies on boron-nitrogen hydrides, 

6:3978 (LBL—11494) 
BRASS-ALPHA 
Stress Corrosion 

Propagation of stress corrosion cracks in alpha-brasses, 6:3921 

(DOE/ER/01198—1328) 
BRAYTON CYCLE POWER SYSTEMS 
Feasibility Studies 

Compact closed cycle Brayton system feasibility study. 
Volume I. Final report, 20 May 1976-20 June 1979, 6:3819 
(AD-A—08 1379) 

Compact closed cycle Brayton system feasibility study. 
Volume II. Final report, 20 May 1976-20 June 1979, 6:3820 
(AD-A—08 1380) 

BRAZED JOINTS 
X-Ray Radiography 
Microradiography of electron beam braze joins, 6:4055 
(UCID— 18813) 
BREASTS 
See MAMMARY GLANDS 
BREATH 
Chemical Analysis 

Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 


BREATHING 
See BREATH 
BREEDING BLANKETS 
Welding 
Microstructural characterization of autogenous GTA welds in 
a 12Cr-1Mo-0.3V steel, 6:4390 (SAND—80-8236) 
BRIDGES 
Repair 
Use of concrete polymer materials in the transportation 
industry, 6:3942 (BNL—28326) 
BROMINATED AROMATIC HYDROCARBONS 
Photoionization 
Resonance enhanced two-photon ionization studies in a 
supersonic molecular beam: Bromobenzene and iodobenzene, 
6:4282 
BROMINE 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Molecule-Molecule Collisions 
Crossed molecular beam studies of chemiluminescent reactions: 
F. Vio, Bro, and ICI, 6:4286 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
BROMODEOXYURIDINE 
See BUDR 
BROWN COAL 
Waste Product Utilization 
Method of production of cellular concrete (Patent), 6:3339 
BUDR 
(Bromodeoxyuridine.) 
Biological Effects 
Differences in the ability of human lymphoblastoid lines to 
exclude bromodeoxyuridine and in their sensitivity to methyl 
methanesulfonate and to incorporated [*H]thymidine, 6:4253 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Diagnostic Uses 
Replicon sizes in non-transformed and SV40-transformed cells, 
as estimated by a bromodeoxyuridine photolysis method (X- 
ray), 6:4181 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
BUFFERS 
Radiosensitivity Effects 
Mammalian cell biology, 6:4207 (ANL—80-90) 
BUILDINGS 


See also COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
HOTELS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Airtightness 
Thermography: testing of the thermal insulation and 
airtightness of buildings, 6:3804 (PB—80-164445) 
Energy Conservation 
DOE administration of grants to implement cost-effective 
energy conservation measures, 6:3763 
Heat Pumps 
Case for high temperature heat pumps, 6:3865 
Lighting Systems 
Procedure for calculating interior daylight illumination with a 
programmable hand calculator, 6:3800 (LBL—11186) 
Space Heating 
Case for high temperature heat pumps, 6:3865 
Temperature Control 
Temperature control of unoccupied living spaces (Patent), 
6:3814 
Thermal Insulation 
Laminated multilayer sheet structure and its utilization 
(Patent), 6:3813 





BUILDINGS 
Thermal insulation 


Thermal insulation for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 
Mar 80, 6:3807 (PB—80-808488) 

Thermography: testing of the thermal insulation and 
airtightness of buildings, 6:3804 (PB—80-164445) 

Total Energy Systems 

Total energy systems for buildings. 1964-March 1980 (citations 
from the NTIS Data Base). Report for 1964-March 1980, 
6:3875 (PB—80-808421) 

Total energy systems for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 
March 1980, 6:3876 (PB—80-808439) 

BWR TYPE REACTORS 


See also HOPE CREEK-1] REACTOR 
HOPE CREEK-2 REACTOR 
PILGRIM-1] REACTOR 


Hydraulics 
Analysis of relationship between stability and flow parameters 
in a BWR, 6:3676 (CONF-801107—31) 
Reactor Safety 
LWR nuclear power plant component failures, 6:3720 
(SAND—80-1884) 
Reactor Stability 
Analysis of relationship between stability and flow parameters 
in a BWR, 6:3676 (CONF-801107—31) 


Cc 


CADMIUM 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Intestinal Absorption 

Toxicity of systems for energy generation and storage, 6:4245 

(ANL—80-90) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Tissue Distribution 

Toxicity of systems for energy generation and storage, 6:4245 

(ANL—80-90) 
Toxicity 

Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

CADMIUM ALLOYS 
Phase Diagrams 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
CADMIUM CHLORIDES 
Biological Effects 

Molecular antomony program: molecular perturbations in man 

produced by energy-related pollutants, 6:4247 (ANL—80-90) 
CADMIUM COMPOUNDS 
Organometallic Compounds 

Use of the nuclear—electronic electric field gradient 
correlation of (CHs)2M moieties in testing nuclear 
quadrupole moments, 6:4290 

Photoelectron Spectroscopy 

Use of the nuclear—-electronic electric field gradient 
correlation of (CHs)2M moieties in testing ruclear 
quadrupole moments, 6:4290 

CAES 
See COMPRESSED AIR ENERGY STORAGE 
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CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CAFFEINE 
Biological Effects 

Dimer excision in Escherichia coli in the presence of caffeine, 

6:4171 
CALCIUM 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Membrane Transport 

ATP synthesis by Ca** + Mg** -ATPase in detergent solution 

at constant Ca** levels, 6:4187 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CALCIUM COMPOUNDS 
Biological Effects 

Molecular antomony program: molecular perturbations in man 

produced by energy-related pollutants, 6:4247 (ANL—80-90) 
CALCIUM OXIDES 
Electrolysis 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
CALCIUM SILICATES 
See also EPIDOTES 
Chemical Preparation 
Preparation of reactive beta-dicalcium silicate (Patent), 6:4078 
CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 
Energy Supplies 

Fuel price and supply projections, 1980 to 2000, 6:3770 (P— 

102-80-003) 
Fuels 

Fuel price and supply projections, 1980 to 2000, 6:3770 (P— 

102-80-003) 
Government Policies 

Geothermal Advisory Committee to California State Energy 
Resources Development and Conservation Commission. 
Final report, 6:3656 

Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey. 
Volume I. Final report, 6:3502 (GJBX—231(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Bakersfield Quadrangle (California). Final report, 6:3497 
(GJBX—231(80)(Vol.2(BAKERSFIELD)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Fresno quadrangle (California). Final report, 6:3498 
(GJBX—231(80)(Vol.2)(FRESNO)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Mariposa quadrangle (California, Nevada). Final report, 
6:3499 (GJBX—231(80)(Vol.2)(MARIPOSA)) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey. 
Volume I. Final report, 6:3502 (GJBX—231(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Bakersfield Quadrangle (California). Final report, 6:3497 
(GJBX—231(80)(Vol.2(BAKERSFIELD)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Fresno quadrangle (California). Final report, 6:3498 
(GJBX—231(80)(Vol.2)(FRESNO)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Mariposa quadrangle (California, Nevada). Final report, 
6:3499 (GJBX—231(80)(Vol.2)(MARIPOSA)) 
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Volcanoes 
Characteristics of tephra from Cinder Cone, Lassen Volcanic 
National Park, California, 6:4265 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 
CAMP 

See AMP 
CANCER 

See NEOPLASMS 
CARBAMIDE 

See UREA 
CARBON 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CARBON 14 
Radioactive Waste Processing 

Carbon-14 immobilization via the CO.-Ba(OH): hydrate gas- 

solid reaction, 6:3522 (CONF-801038—10(Draft)) 
CARBON CYCLE 

Impact of enhanced atmospheric CO. on managed forests, 

6:4112 (CONF-7904143—) 
Mathematical Models 

Analysis of crop responses to enhanced atmospheric CO, 
levels, 6:4241 (CONF-7904143—) 

Effects of increased atmospheric CO2 on Great Lakes, 6:4110 
(CONF-7904143—) 

Increased COs: effects on the environment and in turn on 
agriculture and forestry, 6:4111 (CONF-7904143—) 

CARBON DIOXIDE 

Environmental effects on the oceans, cryosphere and ocean 

biota, 6:4109 (CONF-7904143—) 
Chemical Reactions 

Carbon-14 immobilization via the CO.-Ba(OH): hydrate gas- 

solid reaction, 6:3522 (CONF-801038—10(Draft)) 
Dissociation 

Photodissociation of triatomic molecules: Application of the R- 
matrix propagation methods to the calculation of bound-free 
Franck—Condon factors, 6:4293 

Ecological Concentration 

Analysis of crop responses to enhanced atmospheric CO. 
levels, 6:4241 (CONF-7904143—) 

Climate change to the year 2000 and possible impacts on world 
agriculture, 6:4113 (CONF-7904143—) 

CO, problem: unprecedented challenges and opportunities, 
6:4105 (CONF-7904143—) 

Impact of future atmospheric CO: increases, 6:4107 (CONF- 
7904143—) 

Impact of enhanced atmospheric CO2 on managed forests, 
6:4112 (CONF-7904143—) 

Study of climatic impacts of CO, increase with a mathematical 
model of the global climate, 6:4106 (CONF-7904143—) 

Surveying and monitoring changes in the biosphere, 6:4153 
(CONF-7904143—) 

Energy-Level Transitions 

Photodissociation of triatomic molecules: Application of the R- 
matrix propagation methods to the calculation of bound-free 
Franck—Condon factors, 6:4293 

Environmental Effects 

Effects of increased atmospheric CO2 on Great Lakes, 6:4110 
(CONF-7904143—) 

Effects of increased CO. and temperature on winter wheat 
yields, 6:4114 (CONF-7904143—) 

Environmental Impacts 

Adaptation to global environmental change, 6:4168 (CONF- 
7904 143—) 

Carbon Dioxide Effects Research and Assessment Program. 
Workshop on environmental and societal consequences of a 
possible CO2-induced climate change, 6:4103 (CONF- 

7904 143—) 


CARBON DIOXIDE LASERS 
Power 


Central America and the Caribbean Islands: preliminary 
evaluation of impacts associated with climatic changes 
induced by increased COz, 6:3756 (CONF-7904143—) 

Climatic impacts on society, 6:4156 (CONF-7904143—) 

Comparative risk assessment of energy systems, 6:4167 
(CONF-7904143—) 

Environmental effects on the oceans, cryosphere, and ocean 
biota, 6:4140 (CONF-7904143—) 

Environmental effects on the less managed biosphere, 6:4149 
(CONF-7904143—) 

Environmental effects on the managed biosphere, 6:4104 
(CONF-7904143—) 

Impact of enhanced atmospheric CO. on managed forests, 
6:4112 (CONF-7904143—) 

Impacts of climatic change on human society, 6:4115 (CONF- 
7904143—) 

Increased CO: effects on the environment and in turn on 
agriculture and forestry, 6:4111 (CONF-7904143—) 

International institutional responses to the prospect of global 
warming, 6:4116 (CONF-7904143—) 

Issues associated with analysis of economic and geopolitical 
consequences of a potential CO2-induced climate change, 
6:4152 (CONF-7904143—) 

Question of urgency of the CO2-induced climate change issue: 
a decision analysis approach to policy making, 6:4157 
(CONF-7904143—) 

Social and behavioral responses to climatic change and 
variability: the role of perception and information, 6:4154 
(CONF-7904143—) 

Surveying and monitoring changes in the biosphere, 6:4153 
(CONF-7904143—) 

Three analytic conclusions having significant implications for 
the AAAS-DOS workshop on environmental and societal 
consequences of a possible CO2-induced climate shift, 6:4158 
(CONF-7904143—) 

Environmental Policy 

Three analytic conclusions having significant implications for 
the AAAS-DOS workshop on environmental and societal 
consequences of a possible CO2-induced climate shift, 6:4158 
(CONF-7904143—) 

Phase Studies 

Review and analysis of past and ongoing carbon dioxide 

injection field tests, 6:3437 (DOE/MC/08341—17) 
Photolysis 

Photodissociation of triatomic molecules: Application of the R- 
matrix propagation methods to the calculation of bound-free 
Franck—Condon factors, 6:4293 

Production 
Production of nitrogen-rich gas mixtures (Patent), 6:3446 
Solubility 

Review and analysis of past and ongoing carbon dioxide 

injection field tests, 6:3437 (DOE/MC/08341—17) 
Viscosity 

Review and analysis of past and ongoing carbon dioxide 

injection field tests, 6:3437 (DOE/MC/08341—17) 
CARBON DIOXIDE INJECTION 
Field Tests 

Full-scale and pilot field tests. Appendix, 6:3438 
(DOE/MC/08341—17) 

Target reservoirs for CO2 miscible flooding: Volume I. 
Discussion of CO: injection process. Volume II. Full scale 
and pilot field tests. Final report, 6:3436 (DOE/MC/08341— 
17) 

Research Programs 

Full-scale and pilot field tests. Appendix, 6:3438 
(DOE/MC/08341—17) 

Review and analysis of past and ongoing carbon dioxide 
injection field tests, 6:3437 (DOE/MC/08341—17) 

Target reservoirs for CO2 miscible flooding: Volume I. 
Discussion of COz injection process. Volume II. Full scale 
and pilot field tests. Final report, 6:3436 (DOE/MC/08341— 


17) 
CARBON DIOXIDE LASERS 
Efficiency 
A 30-kW CO, mixing laser, 6:4032 (AD-A—081840) 
Power 
A 30-kW CO, mixing laser, 6:4032 (AD-A—081840) 





CARBON MONOXIDE 
Power 


CARBON MONOXIDE 
Atom-Molecule Collisions 
Use of pressure broadening data to assess the accuracy of 
CO—He interaction potentials, 6:4289 
Comparative Evaluations 
Correlation between particulate effluent mutagenicity and 
increased carbon monoxide concentration in a fluidized-bed 
coal combustor, 6:4183 
Equations of State 
Theoretical equations of state for molecular fluids: nitrogen, 
oxygen, and carbon monoxide, 6:3947 
Harmonics 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Kerr Effect 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Magnetic Susceptibility 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Production 
Carbon monoxide: resource of the future, 6:3577 (BNL— 
28576) 
Separation Processes 
Cryogenic process for separating synthesis gas (Patent), 6:3573 
Thermodynamic Properties 
Theoretical equations of state for molecular fluids: nitrogen, 
oxygen, and carbon monoxide, 6:3947 
Uses 
Carbon monoxide: resource of the future, 6:3577 (BNL— 
28576) 
CARBON MONOXIDE LASERS 
Excitation 
Measurement of kinetic rates for carbon monoxide laser 
systems. Final report, Oct 76-30 Oct 79, 6:4035 (AD-A— 
082345) 
CARBON OXIDES 


See also CARBON DIOXIDE 
CARBON MONOXIDE 


Chemical Reactions 
Process for making methanol (Patent), 6:3581 
CARBON TETRACHLORIDE 
Chemical Reaction Kinetics 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
CARBONACEOUS MATERIALS 
See also COAL 
Carbonization 
Apparatus and method for compacting, degassing and 
carbonizing carbonaceous agglomerates (Patent), 6:3324 
Chemical Reactions 
Production of nitrogen-rich gas mixtures (Patent), 6:3446 
CARBONIC ACID ESTERS 
Photochemistry 
Infrared laser induced organic reactions. Technical progress 
report, October 15, 1980, 6:3991 (DOE/ER/10592—1) 
CARBONYL RADICALS 
Chemical Reaction Kinetics 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
CARBONYLS 
Catalytic Effects 
Homogeneous catalysts for utilization of synthesis gas as a 
reducing agent, 6:3576 
Chemical Reaction Kinetics 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
Radiolysis 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
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Age Dependence 
Induction of mammary neoplasms in the Sprague-Dawley rat 
by 430-keV neutrons and x-rays, 6:4233 
Biological Indicators 
Carcinogenesis, 6:4246 (ANL—80-90) 
Biological Models 
Investigation in vitro of the clastogenic effects of misonidazole, 
6:4224 (COO—4733-2) 
Neoplastic transformation following split doses of x-rays, 
6:4213 (COO—4733-2) 
Oncogenic transformations with split doses of x-rays, 6:4212 
(COO—4733-2) 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
Correlations 
Carcinogenesis, 6:4246 (ANL—80-90) 
Dose-Response Relationships 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
Inhibition 
2,3,7,8-tetrachlorodibenzo-p-dioxin: potent anticarcinogenic 
activity in CD-1 mice, 6:4252 
Radioinduction 
Induction of mammary neoplasms in the Sprague-Dawley rat 
by 430-keV neutrons and x-rays, 6:4233 
CARCINOGENS 
See also PHORBOL ESTERS 
Control 
Analysis of the impact of the regulation of toxic substances on 
Sandia, 6:4262 (SAND—80-0576) 
Evaluation 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Screening 
Carcinogenesis, 6:4246 (ANL—80-90) 
CARCINOMAS 
Comparative Evaluations 
Induction of mammary neoplasms in the Sprague-Dawley rat 
by 430-keV neutrons and x-rays, 6:4233 
CARDIAC PACEMAKERS 
Performance 
Effect of electric and magnetic fields near an HVDC converter 
terminal on implanted cardiac pacemakers. Final report, 
6:4259 (EPRI-EA—1511) 
CARGO 
Transport 
Prediction of the fuel consumption of heavy goods vehicles by 
computer simulation, 6:3846 (PB—80-159890) 
CARLSON METHOD 
See DISCRETE ORDINATE METHOD 
CASKS 
Impact Strength 
Puncture resistance of Type B transport systems, 6:4008 
(SAND—80-0762C) 
Impact Tests 
Puncture resistance of Type B iransport systems, 6:4008 
(SAND—80-0762C) 
CAST IRON 
Forging 
Experiments in hot-rolling and forging of ductile cast iron, 
6:3912 (BM-RI—8448) 
Rolling 
Experiments in hot-rolling and forging of ductile cast iron, 
6:3912 (BM-RI-—-8448) 
CATALYSIS 
Research Programs 
Fundamental research in homogeneous catalysis as related to 
US energy Problems. Proceedings of a workshop held at 
Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 
CATALYSTS 
See also ELECTROCATAL YSTS 
Chemical Composition 
Catalyst for disproportionation/double-bond isomerization of 
olefins (Patent), 6:3988 
Catalytic cracking with reduced emission of noxious gases 
(Patent), 6:3466 
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Hydrogenation catalyst (Patent), 6:3463 
Steam dealkylation catalyst and a method for its activation 
(Patent), 6:3989 
T/sub n/MR’ cocatalysts (Patent), 6:3987 
Chemical Preparation 
Hydrocarbon cracking catalyst (Patent), 6:3462 
Regeneration 
Passivating metals on cracking catalysts with tellurium 
(Patent), 6:3464 
Process for recycling gaseous reactants used for regenerating a 
hydrocarbon hydroconversion catalyst (Patent), 6:3465 
CATALYTIC CONVERTERS 
Design 
Catalytic converter (Patent), 6:3908 
Converter structure (Patent), 6:3904 
CATALYTIC CRACKING 
See also HYDROCRACKING 
Catalysts 
Catalytic cracking (Patent), 6:3469 
Catalytic cracking with reduced emission of noxious gases 
(Patent), 6:3466 
High octane fcc catalyst (Patent), 6:3471 
Hydrocarbon cracking catalyst (Patent), 6:3462 
Hydrocracking of heavy oils using iron coal catalyst (Patent), 
6:3493 
Passivating metals on cracking catalysts with tellurium 
(Patent), 6:3464 
Process for recycling gaseous reactants used for regenerating a 
hydrocarbon hydroconversion catalyst (Patent), 6:3465 
CATAWBA-1 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
CATAWBA-2 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
CELL FLOW SYSTEMS 
Reviews 
Flow cytometry, 6:4180 
Uses 
Flow cytometry, 6:4180 
CELL KILLING 
Radioinduction 
Mammalian cell biology, 6:4207 (ANL—80-90) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CEMENT INDUSTRY 
Waste Heat Utilization 
Production of hydraulic cements and cement-forming materials 
(Patent), 6:3495 
CEMENTS 
Production 
Production of hydraulic cements and cement-forming materials 
(Patent), 6:3495 
CENTRIFUGE ENRICHMENT PLANTS 
Corrosion Inhibitors 
Corrosion evaluation of cooling-water treatments for gas 
centrifuge facilities, 6:3503 (Y—2217) 
CERAMICS 
Corrosion 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979 (Pyrochemical/dry 
processing; waste encapsulation in metal; transport in 
geologic media), 6:3507 (ANL—79-99) 
CERIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 


CFU 
Pathological Changes 


Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 

Current status of crushed rock and whole rock column studies, 
6:3528 (LA-UR—80-3356) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CESIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Atom-Atom Collisions 

D™ production by charge transfer of 0.3—10-keV D*, D®, and 

D™ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Environmental Transport 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Ion-Atom Collisions 

D~ production by charge transfer of 0.3—10-keV D*, D®, and 

D™ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 

Current status of crushed rock and whole rock column studies, 
6:3528 (LA-UR—80-3356) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CESIUM BROMIDES 
Atom-Molecule Collisions 

Mass and orientation effects in dissociative collisions between 

rare gas atoms and alkali halide molecules, 6:4296 
CESIUM IODIDES 
Atom-Molecule Collisions 

Mass and orientation effects in dissociative collisions between 

rare gas atoms and alkali halide molecules, 6:4296 


(Colony forming units.) 
Comparative Evaluations 
Increased survival of CBA pluripotent haemopoietic stem cells 
in vitro induced by a marrow stromal factor in S1/SI/sup d/ 
mice, 6:4179 
Pathological Changes 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 





CFU 
Pathological Changes 


CHALKS 
See LIMESTONE 
CHARGE EXCHANGE 
Technical progress report, 6:4335 (COO—0535-768) 
CHARGED-CURRENT INTERACTIONS 
K-892 Resonances 
Inclusive vector meson production in v/sub 4/D charged 
current interactions, 6:4305 (CONF-800724—53) 
CHARMED MESON RESONANCES 
See also D RESONANCES 
Particle Identification 
Observation of the eta/sub c/(2980) produced in the radiative 
decay of the psi'(3684), 6:4314 
Observation of an eta/sub c/ candidate state with mass 2978 
+-9 MeV, 6:4315 
Weak Hadronic Decay 
Nonleptonic decays of charm mesons, 6:4326 
CHEMICAL ANALYSIS 


See also ALPHA SPECTROSCOPY 
RADIOCHEMICAL ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 


Some analytical methods for explosives and other organic 
materials, 6:3955 (UCRL—7873(Pt.6)) 
Quality Control 
Validation of analytical laboratory data for the characterization 
of Hanford defense high-level chemical wastes, 6:3972 
Standards 
Synthetic salt cake standards for analytical laboratory quality 
control, 6:3973 
CHEMICAL EFFLUENTS 
Biological Effects 
Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 
Toxicity of systems for energy generation and storage, 6:4245 
(ANI_—80-90) 
Carcinogenesis 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Environmental Impacts 
Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 
Fluidized-Bed Combustion 
Operating experience with a variety of low grade fuels in 
fluidized bed combustors, 6:3850 (CONF-800428—(Vol.2)) 
Mutagenesis 
Toxicology program for coai combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Toxicity 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
CHEMICAL EXPLOSIVES 
See also TATB 
Chemical Analysis 
Some analytical methods for explosives and other organic 
materials, 6:3955 (UCRL—7873(Pt.6)) 
Production 
Production of the ammonium salt of 3,5-dinitro-1,2,4-triazole 
by solvent extraction (Patent), 6:4098 
CHEMICAL HEAT PUMPS 
Operation 
Development of chemical heat pump/chemical energy storage 
systems for heating and cooling applications, 6:3627 
Research Programs 
Development of chemical heat pump/chemical energy storage 
systems for heating and cooling applications, 6:3627 
CHEMICAL REACTORS 
See also RETORTS 
Method of avoiding agglomeration in fluidized bed processes 
(Patent), 6:3322 
Control Systems 
Method developed to model and to control complex systems, 
6:4013 (UCRL—50025-80-2) 
CHEMOTHERAPY 
Carriers 
Liposomes as biological carriers: new therapeutic approaches 
to metal toxicity and malignant tumors, 6:4188 (ANL—80- 
90) 
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CHINA 
Coal Deposits 
China report: economic affairs, No. 96, 6:3357 (JPRS—76800) 
Energy Consumption 
China report: economic affairs, No. 96, 6:3357 (JPRS—76800) 
Resource Development 
China report: economic affairs, No. 96, 6:3357 (JPRS—76800) 
Slurry Pipelines 
China report: economic affairs, No. 96, 6:3357 (JPRS—76800) 
CHINA CLAY 
See KAOLIN 
CHINESE HAMSTER 
See HAMSTERS 
CHLAMYDOMONAS 
Biological Repair 
Rapid repair of ionizing radiation injury in Chlamydomonas 
reinhardi, 6:4229 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
Chemical Reaction Kinetics 

Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 

CHLORINE 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Monitoring 

Methods for monitoring chlorinated discharges, June 1978- 

February 1979, 6:3667 (TVA-EDT—100) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CHLORINE 35 REACTIONS 
Fusion Reactions 
35C] induced fission and fusion, 6:4339 (INIS-mf—5692) 
CHLORINE IODIDES 
See IODINE CHLORIDES 
CHLOROPHYLL 
Excited States 

Stereoelectronic properties of photosynthetic and related 
systems: V. Ab initio configuration interaction calculations 
on the ground and lower excited singlet and triplet states of 
ethyl chlorophyllide a and ethyl pheophorbide a, 6:3993 

CHONDROSARCOMAS 
See SARCOMAS 
CHROMATIN 
Radiolysis 
Radiolysis of DNA and other biopolymers, 6:4237 
CHROMIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GIBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
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Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CHROMIUM ALLOYS 
Magnetic Properties 

Study of the temperature dependence of spin-wave excitations 

in Fe/sub x/Cr/sub 1-x/, 6:3914 (BNL—28449) 
Welding 

Microstructural characterization of autogenous GTA welds in 

a 12Cr-1Mo-0.3V steel, 6:4390 (SAND—80-8236) 
CHROMIUM HYDRIDES 
Crystal Structure 
NMR studies of structure and diffusion in titanium 
intermetallic hydrides, 6:3937 (MLM—2787(OP)) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
Radioinduction 

Effect of neutron induced recoil protons of restricted energy 
and range on chromosome aberration formation, 6:4215 
(COO—4733-2) 

Effects of 1.91 MeV monoenergetic neutrons on Vicia faba 
chromosomes: microdosimetric considerations, 6:4216 
(COO—4733-2) 

Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 

CHROMOSOME BREAKAGE 
Radioinduction 

Oncogenic action of beta, proton, alpha and electron radiation 

on the rat skin, 6:4210 (COO—3380-33) 
CHROMOSOMES 
Molecular Structure 

Deletions, duplications and transpositions of the COR segment 
that encompasses the structural gene of yeast iso-1- 
cytochrome c, 6:4172 (UR—3490-1871) 

CIRCADIAN VARIATIONS 
See DAILY VARIATIONS 
CLIMATES 
Biological Models 

Environmental effects on the managed biosphere, 6:4104 

(CONF-7904143—) 
Data Base Management 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 
Economic Impact 

Issues associated with analysis of economic and geopolitical 
consequences of a potential CO2-induced climate change, 
6:4152 (CONF-7904143—) 

Social and institutional responses, 6:4151 (CONF-7904143—) 

Environmental Impacts 

Research opportunities: retrospective climate impact 
assessment. Case study: settlement and farming on the arid 
great plains, 1870-1940 (America’s seventy-year mistake), 
6:4155 (CONF-7904143—) 

Environmental Policy 

Comparative risk assessment of energy systems, 6:4167 

(CONF-7904143—) 
Forecasting 

Climate change to the year 2000 and possible impacts on world 

agriculture, 6:4113 (CONF-7904143—) 
Global Aspects 

Central America and the Caribbean Islands: preliminary 
evaluation of impacts associated with climatic changes 
induced by increased COs, 6:3756 (CONF-7904143—) 

International institutional responses to the prospect of global 
warming, 6:4116 (CONF-7904143—) 

Greenhouse Effect 

Environmental effects on the oceans, cryosphere and ocean 

biota, 6:4109 (CONF-7904143—) 
Mathematical Models 

Adaptation to global environmental change, 6:4168 (CONF- 
7904 143—) 

Climatic impacts on society, 6:4156 (CONF-7904143—) 

Climatic warming and collapse of the West Antarctic Ice 
Sheet, 6:4108 (CONF-7904143—) 


COAL 
Fluidized-Bed Combustion 


CO: problem: unprecedented challenges and opportunities, 
6:4105 (CONF-7904143—) 

Impact of future atmospheric CO: increases, 6:4107 (CONF- 
7904 143—) 

Impacts of climatic change on human society, 6:4115 (CONF- 
7904143—) 

Social and behavioral responses to climatic change and 
variability: the role of perception and information, 6:4154 
(CONF-7904143—) 

Study of climatic impacts of CO. increase with a mathematical 
model of the global climate, 6:4106 (CONF-7904143—) 

Three analytic conclusions having significant implications for 
the AAAS-DOS workshop on environmental and societal 
consequences of a possible CO2-induced climate shift, 6:4158 
(CONF-7904143—) 

Political Aspects 

Issues associated with analysis of economic and geopolitical 
consequences of a potential CO2-induced climate change, 
6:4152 (CONF-7904143—) 

Social Impact 

Reflections on the mandate of panel IV: social and institutional 
responses to a global CO2-induced climate change, 6:3757 
(CONF-7904143—) 

Social and institutional responses, 6:4151 (CONF-7904143—) 

Socio-Economic Factors 

Question of urgency of the CO2-induced climate change issue: 
a decision analysis approach to policy making, 6:4157 
(CONF-7904143—) 

CLOSTRIDIUM 
Cell Membranes 
Development of ethanol tolerance in Clostridium 
thermocellum: effect of growth temperature, 6:4193 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
LIGNITE 
SOLVENT-REFINED COAL 


Absorption Spectroscopy 
New techniques for the determination of trace element 
compounds and aromatic carcinogens in lignite and lignite- 
derived products, 6:3974 
Carbonization 
Apparatus and method for compacting, degassing and 
carbonizing carbonaceous agglomerates (Patent), 6:3324 
Combustion 
Direct firing of coal-water suspensions: state-of-the-art review, 
6:3373 (BNL—28575) 


Apparatus and method for compacting, degassing and 

carbonizing carbonaceous agglomerates (Patent), 6:3324 
Desulfurization 

Gasification and desulfurization of coal by injection into 

molten metals, 6:3323 (STU—78-4560) 
Emission Spectroscopy 

New techniques for the determination of trace element 
compounds and aromatic carcinogens in lignite and lignite- 
derived products, 6:3974 

Fluidized-Bed Combustion 

Atmospheric fluidized bed for coal and wood waste 
combustion, especially for district heating, 6:3394 (CONF- 
800428—(Vol.2)) 

COHOGG, a self-cleaning coal burner for high temperature 
applications, 6:3377 (CONF-800428—(Vol.2)) 

Control of particulate emissions from the pressurized fluidized 
bed combustion of coal, 6:3387 (CONF-800428—(Vol.2)) 

Fabric filtration at high temperatures, 6:3390 (CONF-800428— 
(Vol.2)) 

Instrumentation and controls for the 6 x 6 fluidized bed boiler 
test facility, 6:3379 (CONF-800428—(Vol.2)) 

Pressurized fluid-bed combustor: gas cleaning turbine systems 
integration for economic electric energy cost, 6:3388 
(CONF-800428—(Vol.2)) 

Two-stage fluidized bed combustion of coal, 6:3416 (CONF- 
800428—(Vol.2)) 





Wet and dry limestone feeding using an L-valve, 6:3409 
(CONF-800428—(Vol.2)) 
Hydraulic Transport 
Evaluation of coarse coal hydrotransport data and predictive 
models, 6:3370 (PNL-SA—8046) 
Hydrogenation 
Process for hydrogenation of coal (Patent), 6:3317 
Marketing Research 
The influence of coal transportation cost on the optimal 
distribution of coal and the optimal location of electric 
power generation plants. Final report, 6:3428 (PB—80- 
164726) 
Pneumatic Transport 
Dense phase coal pneumatic transport, 6:3368 (NYSERDA— 
80-6) 
Protective Coatings 
Coated coai piles (Patent), 6:3371 
Pyrolysis 
Coal pyrolysis (Patent), 6:3327 
COHOGG, a self-cleaning coal burner for high temperature 
applications, 6:3377 (CONF-800428—(Vol.2)) 
Retorting hydrocarbonaceous solids (Patent), 6:3328 
Stockpiles 
Coated coal piles (Patent), 6:3371 
Transport 
Strategic fuels planning and transportation, 6:3773 (CONF- 
7911117—2) 
X-Ray Fluorescence Analysis 
New techniques for the determination of trace element 
compounds and aromatic carcinogens in lignite and lignite- 
derived products, 6:3974 
COAL DEPOSITS 
Engineering Geology 
Engineering geology of Texas lignite deposits, 6:3352 
Evaluation 
Engineering geology of Texas lignite deposits, 6:3352 
Geostatistical methods in liqnite exploration, 6:3353 
Exploration 
Engineering geology of Texas lignite deposits, 6:3352 
Geostatistical methods in liqnite exploration, 6:3353 
Synthetic pulse radar including a microprocessor based 
controller (Patent), 6:3349 
Geology 
Stratigraphic setting for lignite accumulation in the Texas Gulf 
Coast, 6:3350 
Natural Radioactivity 
Preliminary assessment of the impact of radionuclides in 
western coal on health and environment, 6:3347 
Overburden 
Chemistry and mineralogy of lignite overburden, 6:3355 
Radiation Hazards 
Preliminary assessment of the impact of radionuclides in 
western coal on health and environment, 6:3347 
Stratigraphy 
Stratigraphy of selected lignite deposits in Texas, 6:3351 
COAL GAS 
Purification 
Process of scrubbing polyvalent phenols from gas (Patent), 
6:3333 
COAL GASIFICATION 


See also BI-GAS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 


Gasification and desulfurization of coal by injection into 
molten metals, 6:3323 (STU—78-4560) 

Process for preparing hydrocarbons from gasification of coal 
(Patent), 6:3326 

Bibliographies 

Pollution and environmental aspects of fuel conversion. 1964- 
1978 (citations from the NTIS data base). Report for 1964- 
78, 6:3343 (PB—80-809445) 

Pollution and environmental aspects of fuel conversion. 1979- 
March 1980 (citations from the NTIS data base). Report for 
1979-March 1980, 6:3344 (PB—80-809452) 

Catalysts 

Fundamental research in homogeneous catalysis as related to 

US energy Problems. Proceedings of a workshop held at 
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Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 
Comparative Evaluations 

ESCOE fossil energy program, November 15, 1976-August 15, 
1980. Final report, 6:3316 (FE—2468-83) 

Low Btu gas from lignite, 6:3330 

Environmental Impacts 

Ground-water effects of underground coal gasification 
experiments in Northeastern Wyoming, 6:3346 

Pollution and environmental aspects of fuel conversion. 1964- 
1978 (citations from the NTIS data base). Report for 1964- 
78, 6:3343 (PB—80-809445) 

Pollution and environmental aspects of fuel conversion. 1979- 
March 1980 (citations from the NTIS data base). Report for 
1979-March 1980, 6:3344 (PB—80-809452) 

Health Hazards 

Effects of coal-gasification sour water on xenopus laevis 
embryos, 6:3345 

Potential health hazards involved with coal gasification. 
Technical report, 6:3430 (PB—80-164882) 

Waste Disposal 
Fluid-bed combustion and gasification solids disposal, 6:4067 
COAL GASIFICATION PLANTS 
Engineering 

ESCOE fossil energy program, November 15, 1976-August 15, 

1980. Final report, 6:3316 (FE—2468-83) 
Fuel Feeding Systems 

Method of charging solids into coal gasification reactor 

(Patent), 6:3325 
Materials 

ESCOE fossil energy program, November 15, 1976-August 15, 

1980. Final report, 6:3316 (FE—2468-83) 
Occupational Safety 

Criteria for a recommended standard ... occupational exposures 
in coal gasification plants, 6:3429 (PB—80-164874) 

Potential health hazards involved with coal gasification. 
Technical report, 6:3430 (PB—80-164882) 

Recommended health and safety guidelines for coal gasification 
pilot plants. Technical report, 6:3431 (PB—80-164890) 

Safety Standards 
Criteria for a recommended standard ... occupational exposures 
in coal gasification plants, 6:3429 (PB—80-164874) 
Solid Wastes 
Land disposal of coal gasification residue, 6:3338 
COAL LIQUEFACTION 
Bench-Scale Experiments 

Continuous flow measurement of coal liquids physical 
properties: the chemical engineering technician's role, 6:3313 
(CONF-801104—5(Draft)) 

Liquefaction of lignite, 6:3329 

Comparative Evaluations 

ESCOE fossil energy program, November 15, 1976-August 15, 

1980. Final report, 6:3316 (FE—2468-83) 
COAL LIQUEFACTION PLANTS 
Engineering 

ESCOE fossil energy program, November 15, 1976-August 15, 

1980. Final report, 6:3316 (FE—2468-83) 
Environmental Impacts 

SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3341 (DOE/OR/03054—T(Vol.1)) 

SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3340 (DOE/OR/03054—T1(Vol.2)) 

Materials 

ESCOE fossil energy program, November 15, 1976-August 15, 

1980. Final report, 6:3316 (FE—2468-83) 
COAL LIQUIDS 
Carcinogenesis 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Chromatography 

Characterization of nitrogenous compounds in coal by mass 
spectrometry in combination with separation techniques, 
6:3336 

Coal 

Analytical techniques to characterize lignite-conversion 

products, 6:3337 
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Fractionation 

Analytical techniques to characterize lignite-conversion 
products, 6:3337 

Characterization of nitrogenous compounds in coal by mass 
spectrometry in combination with separation techniques, 
6:3336 

Infrared Spectra 

Analytical techniques to characterize lignite-conversion 

products, 6:3337 
Mass Spectroscopy 

Characterization of nitrogenous compounds in coal by mass 
spectrometry in combination with separation techniques, 
6:3336 

Mutagen Screening 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Nuclear Magnetic Resonance 

Analytical techniques to characterize lignite-conversion 

products, 6:3337 
Physical Properties 

Continuous flow measurement of coal liquids physical 
properties: the chemical engineering technician's role, 6:3313 
(CONF-801104—S(Draft)) 

Separation Processes 

Separation of micron sized particles from coal liquids: 

verification of surface charge, 6:3332 
Tumor Promoters 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

COAL MINING 
See also SURFACE MINING 
Mining Equipment 
Mining unit of coal combines (Patent), 6:3358 
COAL PREPARATION 
Sulfur removal from Texas lignite using steam and air, 6:3372 
COAL TAR 
Chemical Analysis 

Analytical procedures used in characterization of knockout-pot 
condensates from the Pricetown I underground gasification, 
6:3335 (MLM—2783) 

Chemical Composition 
Characterization of Pricetown I underground gasification 
knockout pot condensates, 6:3318 (MLM—2782) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COATED FUEL PARTICLES 
Fission Products 

Simulated fission product-SiC interaction in Triso-coated LEU 

or MEU HTGR fuel particles, 6:3684 (ORNL/TM—6991) 
COAXIAL CABLES 
Equipment Protection Devices 

Overvoltage protector using varistor initiated arc (Patent), 

6:4064 
COBALT 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

COBALT COMPLEXES 
Catalytic Effects 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—T5) 


COMBUSTION PRODUCTS 
Hot Gas Cleanup 


Fabrication 
Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—TS) 
COENZYME I 
See NAD 
COGENERATION 
Control Equipment ‘ 
Energy cogeneration system (Patent), 6:3862 
COKE 
Bibliographies 
Coke manufacture. 1974-April 1980 (citations irom the 
Engineering Index Data Base). Report for 1974-Apr 80, 
6:3321 (PB—80-810153) 
By-Products 
Coke manufacture. 1974-April 1980 (citations from the 
Engineering Index Data Base). Report for 1974-Apr 80, 
6:3321 (PB—80-810153) 
Production 
Coke manufacture. 1974-April 1980 (citations from the 
Engineering Index Data Base). Report for 1974-Apr 80, 
6:3321 (PB—80-810153) 
Resource Conservation 
Partial replacement of coke in cupola operation, 6:3849 (BM- 
RI—8488) 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Bibliographies 
Coke manufacture. 1974-April 1980 (citations from the 
Engineering Index Data Base). Report for 1974-Apr 80, 
6:3321 (PB—80-810153) 
COLCHICINE 
Biological Effects 
Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 
COLLECTIVE ACCELERATORS 


Beam Dynamics 
Investigation of collection ion acceleration using intense 
relativistic electron beams. Final report, 11 Dec 78-13 Dec 
79, 6:4080 (AD-A—081958) 
Design 
Collective particle accelerator (Patent), 6:4079 
COLONY FORMING UNITS 


See CFU 
COLOR MODEL 
SO Groups 
Multigenerational flavor-color-hypercolor unification, 6:4330 
COLORADO 
Archaeology 
An archaeological survey of the West Central Colorado coal 
leases. Volume I - Settlement analysis. Final report, Sep 77- 
Dec 79, 6:4137 (PB—80-162308) 
Geochemical Surveys 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 
COLUMBIUM 
See NIOBIUM 
COMBUSTION PRODUCTS 
Biological Effects 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Corrosive Effects 
Turbine materials performance in combustion gases from a 
coal-fired pressurized fluidized bed combustor, 6:3421 
(CONF-800428—(Vol.2)) 
Hot Gas Cleanup 
Activated bauxite and diatomaceous earth used as granular 
sorbents for the removal of alkali vapors from simulated hot 
flue gas of PFBCs, 6:3386 (CONF-800428—(Vol.2)) 
Ceramic fiber filter media for high-temperature, high-pressure 
gas cleanup, 6:3391 (CONF-800428—(Vol.2)) 
Fabric filtration at high temperatures, 6:3390 (CONF-800428— 
(Vol.2)) 





COMBUSTION PRODUCTS 
Mutagenesis 


Mutagenesis 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Purification 
Control of particulate emissions from the pressurized fluidized 
bed combustion of coal, 6:3387 (CONF-800428—(Vol.2)) 
Toxicity 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
COMBUSTORS 
Design 
Method and apparatus for the combustion of waste gases 
(Patent), 6:3861 
COMETS 
Cosmic Dust 
Striated dust tail of Comet West 1976 VI as a particle 
fragmentation phenomenon, 6:4270 
Morphology 
Striated dust tail of Comet West 1976 VI as a particle 
fragmentation phenomenon, 6:4270 
COMMERCIAL BUILDINGS 
See also HOTELS 
Space HVAC Systems 
Control strategies to conserve energy in all-air heating, 
ventilation, and air conditioning systems. Master's thesis, 
6:3793 (AD-A—081771) 
COMMODITIES 
Stockpiles 
Logistics study -- shelter stockage. Final report, August 1978- 
October 1979, 6:4418 (AD-A—081377) 
Storage 
Logistics study -- shelter stockage. Final report, August 1978- 
October 1979, 6:4418 (AD-A—081377) 
COMMUNITIES 
Energy Conservation 
Local energy awareness handbook, 6:3874 (PB—80-160054) 
COMPLEXES 
Catalytic Effects 
Fundamental research in homogeneous catalysis as related to 
US energy Problems. Proceedings of a workshop held at 
Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Economic Analysis 
Fluid bed combustion augmented compressed air energy 
storage systems, 6:3407 (CONF-800428—(Vol.2)) 
Feasibility Studies 
Compressed air energy storage technology program overview, 
6:3725 (PNL-SA—8988) 
Research Programs 
Project summary data mechanical, magnetic, and underground 
energy storage program, 6:3722 (DOE/TIC—11276) 
Rock Caverns 
Laboratory studies of hard rock for CAES, 6:3724 (PNL-SA— 
8971) 
Technology Assessment 
Compressed air energy storage technology program overview, 
6:3725 (PNL-SA—8988) 
Fluid bed combustion augmented compressed air energy 
storage systems, 6:3407 (CONF-800428—(Vol.2)) 
COMPRESSED AIR STORAGE POWER PLANTS 
Economic Analysis 
Adiabatic compressed air energy storage in hard rock, 6:3726 
(PNL-SA—9010) 
Feasibility Studies 
Adiabatic compressed air energy storage in hard rock, 6:3726 
(PNL-SA—9010) 
Technology Assessment 
Adiabatic compressed air energy storage in hard rock, 6:3726 
(PNL-SA—9010) 
COMPUTER CALCULATIONS 
Data Processing 
ALGEBRA: a computer program that algebraically 
manipulates finite element output data, 6:4412 (SAND—80- 
2061) 
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COMPUTER CODES 
A Codes 
ALGEBRA: a computer program that algebraically 
manipulates finite element output data (In extended 
FORTRAN for CDC 7600 or CYBER 76 only), 6:4412 
(SAND—80-2061) 
B Codes 
BEACON/MOD: a computer program for thermal-hydraulic 
analysis of nuclear reactor containments - user’s manual, 
6:3716 (NUREG/CR—1148) 
F Codes 
FSHAKER: a transient control program (For HP 5451C), 
6:4054 (SAND—80-2158) 
User's guide to interactive fesem, 6:3565 (NUREG/CR—0976) 
L Codes 
LINPACK working note No. 13: implementation guide for 
LINPACK, 6:4406 (ANL—80-105) 
Libraries 
User's guide to the LBL mathematical software core library, 
6:4410 (LBL—11463) 
N Codes 
NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 
P Codes 
PARDISEKO IIIb: a computer program for the calculation of 
the aerosol behavior in closed vessels, 6:3721 (ORNL-tr— 
4701) 
COMPUTER GRAPHICS 
Sound Waves 
Sound synthesis in information presentation, 6:4413 (UCRL— 
83659) 
COMPUTER OUTPUT DEVICES 
Planning 
Sound synthesis in information presentation, 6:4413 (UCRL— 
83659) 
CONCENTRATOR SOLAR CELLS 
Graded Band Gaps 
Research on high efficiency cascade solar cells, 6:3601 
(SERI/PR—8136-1-T1) 
Research Programs 
Research on high efficiency cascade solar cells, 6:3601 
(SERI/PR—8136-1-T1) 
CONCRETES 
Compatibility 
Use of concrete polymer materials in the transportation 
industry, 6:3942 (BNL—28326) 
Fabrication 
Method of production of cellular concrete (Patent), 6:3339 
Performance 
Use of concrete polymer materials in the transportation 
industry, 6:3942 (BNL—28326) 
CONGENITAL DISEASES 
See also DOWNS SYNDROME 
Reviews 
Human diseases associated with defective DNA repair, 6:4191 
CONNECTICUT 
Hydroelectric Power 
Potential for hydropower development at existing dams in 
New England. volume III. State of Connecticut. Final 
report, 6:3588 (PB—80-169147) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION INDUSTRY 
Energy Conservation 
Asphalt saturation of roofing felt on the felt machine: Phase I. 
Progress report, October 1978-December 1979, 6:3851 
(CONS—5148-T1) 
CONTACTORS 
See SWITCHES 
CONTAINMENT 
(Means and methods for preventing the escape of fission products 
to the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT SYSTEMS 
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Pressure Release 

Program plan for the investigation of vent-filtered containment 
conceptual designs for light water reactors, 6:3715 
(NUREG/CR—1029) 

CONTAINMENT SYSTEMS 
Transients 

BEACON/MOD: a computer program for thermal-hydraulic 
analysis of nuclear reactor containments - user’s manual, 
6:3716 (NUREG/CR—1148) 

CONTINENTAL SHELF 
Fishing Industry 

Alaska OCS socioeconomic studies program. Technical report 
number 30. Northern and western Gulf of Alaska petroleum 
development scenarios: commercial fishing industry analysis. 
Final report, 6:4163 (PB—80-166697) 

Natural Gas Deposits 

Alaska OCS socioeconomic studies program. Technical report 
number 37. Western Gulf of Alaska petroleum development 
scenarios: transportation systems analysis. Final report, 
6:3474 (PB—80- 166630) 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80-166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80-166655) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, Volume 2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80-166671) 

Alaska OCS socioeconomic studies program. Technical report 
number 42. Lower Cook Inlet petroleum development 
scenarios: economic and demographic analysis. Final report, 
6:4164 (PB—80-166705) 

Petroleum Deposits 

Alaska OCS socioeconomic studies program. Technical report 
number 37. Western Gulf of Alaska petroleum development 
scenarios: transportation systems analysis. Final report, 
6:3474 (PB—80-166630) 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80-166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80- 166655) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, Volume 2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80-166671) 

Alaska OCS socioeconomic studies program. Technical report 
number 30. Northern and western Gulf of Alaska petroleum 
development scenarios: commercial fishing industry analysis. 
Final report, 6:4163 (PB—80-166697) 

Alaska OCS socioeconomic studies program. Technical report 
number 42. Lower Cook Inlet petroleum development 
scenarios: economic and demographic analysis. Final report, 
6:4164 (PB—80-166705) 

CONTRACTS 
it 

Cost and schedule control systems criteria for contract 
performance measurement: contractor reporting/data 
analysis guide, 6:4403 (DOE/CR—0017) 

CONTROL SYSTEMS 
(For automated processes including feedback.) 


COPPER OXIDES 
Diffusion Length 


Mathematical Models 

Method developed to model and to control complex systems, 

6:4013 (UCRL—50025-80-2) 
Operation 
Method developed to model and to control complex systems, 
6:4013 (UCRL—50025-80-2) 
COOLANTS 
(See also specific coolant materials.) 
Physical Properties 
Sodium, 6:3688 (HEDL-SA—1977) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEMS 
See also ONCE-THROUGH COOLING SYSTEMS 
Biological Fouling 

Selected alternatives to conventional chlorination. Final report, 

6:3666 (EPRI-EA—1588) 
Environmental Effects 

Methodology for evaluation of multiple power plant cooling 
system effects. Volume V. Methodology application to 
prototype: Cayuga Lake. Final report, 6:3668 (EPRI-EA— 
1111(Vol.5)) 

COPPER 
Charged-Particle Transport 

Stopping power of matter for alpha particles at extreme 

relativistic energies, 6:4355 
Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) : 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Physical Radiation Effects 

Microstructural development for copper alloys irradiated in 

RTNS-11, 6:3923 (HEDL—6878) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Fabrication 

Development of a non-volatile boron carbide-copper cermet 
neutron shield for high performance shipping casks, 6:4009 
(SAND—80-0802C) 

COPPER BASE ALLOYS 
Magnetic Properties 

Neutron scattering experiments on the magnetism in Cu-Mn 

single crystals, 6:4349 (CONF-801134—9(Draft)) 
Neutron Diffraction 

Neutron scattering experiments on the magnetism in Cu-Mn 

single crystals, 6:4349 (CONF-801134—9(Draft)) 
Physical Radiation Effects 

Microstructural development for copper alloys irradiated in 

RTNS-11 (Cu-5% Mn, Ni, or Al), 6:3923 (HEDL—6878) 
COPPER HYDRIDES 
Crystal Structure 

NMR studies of structure and diffusion in titanium 

intermetallic hydrides, 6:3937 (MLM—2787(OP)) 
COPPER OXIDES 
Diffusion Length 

Cuprous oxide photovoltaic cells. Third quarterly technical 
progress report, October 9, 1979 to January 8, 1980, 6:3595 
(DOE/ET/23010—12) 





Semiconductor Junctions 
Cuprous oxide photovoltaic cells. Third quarterly technical 
progress report, October 9, 1979 to January 8, 1980, 6:3595 
(DOE/ET/23010—12) 
CORN (MAIZE) 
See MAIZE 
CORROSION INHIBITORS 
Chemical Composition 
Corrosion inhibitor compositions (Patent), 6:3482 
Evaluation 
Corrosion evaluation of cooling-water treatments for gas 
centrifuge facilities, 6:3503 (Y—2217) 
CORTICOIDS 
See CORTICOSTEROIDS 
CORTICOSTEROIDS 
See also GLUCOCORTICOIDS 
Biological Effects 
Molecular biophysics: detection and characterization of 
e in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
COSMOLOGICAL MODELS 
Can massless neutrinos dominate the universe, 6:4320 (LA- 
UR—80-3380) 
Higgs Bosons 
Cosmological lower bound on the Higgs-boson mass, 6:4328 
COSMOLOGY 
Physical interpretation and the mathematical structure of the 
combinatorial hierarchy, 6:4367 
CREEP 
Mathematical Models 
Model for transient creep of southeastern New Mexico rock 
salt, 6:4266 (SAND—80-2172) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL ORGANS 
Tissue-Equivalent Detectors 
Experimental verification of internal dosimetry calculations. 
Annual progress report, 6:4360 (DOE/EV/10248—1) 
CRITICALITY 
Education 
Education in nuclear criticality safety, 6:3557 (SAND—80- 
1675) 
R 
Activities and practices relevant to criticality safety: the 
United Kingdom, 6:3553 (SAND—80-1675) 
Nuclear criticality safety in Canada, 6:3550 (SAND—80-1675) 
Research Programs 
NRC interests and involvement in criticality data acquisition, 
6:3548 (SAND—80-1675) 
Safety 
Activities and practices relevant to criticality safety: the 
United Kingdom, 6:3553 (SAND—80-1675) 
Administrative practices for criticality safety, 6:3556 (SAND— 
80-1675) 
Comparison of discrete ordinates and Monte Carlo: capabilities 
and weaknesses, 6:3549 (SAND—80-1675) 
Criticality safety internationally, 6:4011 (SAND—80-1675) 
Criticality safety in the Federal Republic of Germany, 6:3552 
(SAND—80-1675) 
Nuclear criticality safety, 6:3545 (SAND—80-1675) 
Nuclear Criticality Safety Division: 1968 to 1980 (Of American 
Nuclear Society), 6:3546 (SAND—80-1675) 
Nuclear criticality safety in Canada, 6:3550 (SAND—80-1675) 
Nuclear criticality safety in France, 6:3551 (SAND—80-1675) 
Recent research and development activities on nuclear 
criticality safety in Japan, 6:3554 (SAND—80-1675) 
Safety Standards 
Current criticality safety standards: a request for an evaluation, 
6:3559 (SAND—80-1675) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS 
R 
Adap‘ing a displex closed-cycle helium refrigerator for 
ultrahigh vacuum operation, 6:4016 
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CRYOPUMPS 
Design 

Evacuation apparatus with cryogenic pump and trap assembly 

(Patent), 6:4057 
Performance 

Advances in liquid-helium-bath cryopumps, 6:4020 (UCRL- 

Trans—11601) 
CRYSTAL LATTICES 
Neutron Diffraction 
Low temperature and neutron physics studies. Progress report, 
May 1979-May 1980, 6:4353 (DOE/ER/03342—8) 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
Phase Transformations 

Crystal structure and pair potentials: A molecular-dynamics 

study, 6:4363 
Potentials 

Crystal structure and pair potentials: A molecular-dynamics 

study, 6:4363 
CULM 
Fluidized-Bed Combustion 

Anthracite culm fired fluidized bed steam generator for the 
City of Wilkes-Barre, Pennsylvania, 6:3400 (CONF-800428— 
(Vol.2)) 

Design, construction, operation and evaluation of a prototype 
culm combustion boiler/heater unit. Final design of 
prototype unit, 6:3427 (DOE/ET/12307—T1) 

CULTURAL RESOURCES 
Inventories 

An archaeological survey of the West Central Colorado coal 
leases. Volume I - Settlement analysis. Final report, Sep 77- 
Dec 79, 6:4137 (PB—80- 162308) 

CULTURE MEDIA 
Comparative Evaluations 

Increased survival of CBA pluripotent haemopoietic stem cells 
in vitro induced by a marrow stromal factor in S1/SI/sup d/ 
mice, 6:4179 

CURIUM 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 eleinents common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

CURIUM 244 
Radionuclide Kinetics 

Comparative uptake and distribution of plutonium, americium, 

curium and neptunium in four plant species, 6:4232 
CURIUM 248 TARGET 
Oxygen 18 Reactions 
Synthesis and investigation of neutron-rich transuranium 
isotopes, 6:4347 (LBL—11712) 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES 
See also CYCLOHEXANE 
Chemical Preparation 

Tetramethyl-1-silacycloprop-2-ene: its characterization and 

reactions, 6:3976 (COO— 1713-90) 
Chemical Reactions 

Tetramethy]l-1-silacycloprop-2-ene: its characterization and 

reactions, 6:3976 (COO—1713-90) 
Photochemistry 

Infrared laser induced organic reactions. Technical progress 

report, October 15, 1980, 6:3991 (DOE/ER/10592—1) 
Physical Properties 

Tetramethyl-1-silacycloprop-2-ene: its characterization and 

reactions, 6:3976 (COO— 1713-90) 
CYCLOHEXANE 
Chemical Reaction Kinetics 

Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 

CYCLOHEXIMIDE 
Carcinogenesis 

Mechanisms of cocarcinogenesis involving endogenous 

retroviruses (Mice, animal cell lives), 6:4234 
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Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
CYCLONE SEPARATORS 
Efficiency 
Control of particulate emissions from the pressurized fluidized 
bed combustion of coal, 6:3387 (CONF-800428—(Vol.2)) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOLOGICAL TECHNIQUES 
Stains 
Simplified method for DNA and protein staining of human 
hematopoietic cell samples, 6:4178 (LA-UR—80-3389) 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 


See also D-1865 RESONANCES 
D-2007 RESONANCES 
Decay 


Angular distributions and the physics of charmed-meson 
production at the 4.028-GeV resonance, 6:4321 
Pair Production 
Angular distributions and the physics of charmed-meson 
production at the 4.028-GeV resonance, 6:4321 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1865 RESONANCES 
Particle Production 
Inclusive D meson production with the Mark II detector at 
SPEAR, 6:4310 (LBL—11513) 
D-2007 RESONANCES 
Hadronic Particle Decay 
Inclusive D meson production with the Mark II detector at 
SPEAR, 6:4310 (LBL—11513) 
Particle Production 
Inclusive D meson production with the Mark II detector at 
SPEAR, 6:4310 (LBL—11513) 
Radiative Decay 
Inclusive D meson production with the Mark II detector at 
SPEAR, 6:4310 (LBL—11513) 
DAILY VARIATIONS 
Comparative Evaluations 
Correlation between particulate effluent mutagenicity and 
increased carbon monoxide concentration in a fluidized-bed 
coal combustor, 6:4183 
DAIRY INDUSTRY 
Fuel Substitution 
Wood chip firing: an alternative for Oelands dairies, 6:3604 
(SHS-IST-STENC—78-1979) 
DAMPERS (GAS FLOW) 
See DRAFT CONTROL SYSTEMS 
DATA ACQUISITION SYSTEMS 
Data acquisition and analysis in the DOE/NASA wind energy 
program, 6:3663 (DOE/NASA/1028—28) 


Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 

DATA COVARIANCES 

Treatment and reporting of uncertainties for environmental 

radiation measurements, 6:3970 
DEALKYLATION 
Catalysts 

Steam dealkylation catalyst and a method for its activation 

(Patent), 6:3989 


DECOMMISSIONING 
Radiation Protection Laws 

New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 

DECONTAMINATION 
Radiation Protection Laws 

New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 

DEEP INELASTIC SCATTERING 
Gamma Radiation 

Information theoretic analysis of gamma-ray multiplicities in 

deep inelastic collisions, 6:4319 (DOE/ER/03069—T1) 
DEFEROXAMINE 
Biological Effects ' 

Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 

DEHUMIDIFIERS 


LiCl dehumidifier/LiBr absorption chiller hybrid air 
conditioning system with energy recovery (Patent), 6:3816 
P 
Performance of cross-cooled desiccant dehumidifiers, 6:3615 
(CONF-801102—29) 
DEHYDROGENASES 
Enzyme Activity 
Levels of formyltetrahydrofolate synthetase and 
methylenetetrahydrofolate dehydrogenase in methanogenic 
bacteria, 6:4192 
DEMAND 
See also ENERGY DEMAND 
Investment 
Energy: principles for the calculation of the annual investments 
and foreign currencies derived from the EFOM model using 
the DEVIN software. Final report, 6:3755 (EUR—6789-EN) 
Systems Analysis 
Energy: principles for the calculation of the annual investments 
and foreign currencies derived from the EFOM model using 
the DEVIN software. Final report, 6:3755 (EUR—6789-EN) 
DEMOGRAPHY 
Mathematical Models 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
DENMARK 
District Heating 
Atmospheric fluidized bed for coal and wood waste 
combustion, especially for district heating, 6:3394 (CONF- 
800428—(Vol.2)) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM 
Uses 
Report of the panel on the use of depleted uranium alloys for 
large caliber long rod kinetic energy penetrators, 6:3504 
(LA-UR—80-2948) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM 
Atom-Atom Collisions 
D~ production by charge transfer of 0.3—10-keV D*, D®, and 
D~ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Compression 
Shock compression data for liquids. II. Condensed hydrogen 
and deuterium, 6:3981 
Equations of State 
Shock compression data for liquids. II. Condensed hydrogen 
and deuterium, 6:3981 
Nuclear Reaction Analysis 
Application of nuclear microlocalization techniques to 
biomedical problems, 6:3952 (BNL—28573) 





DEUTERIUM IONS 
Nuclear Reaction Analysis 


DEUTERIUM IONS 
Ion Sources 
Regular and asymmetric negative ion magnetron sources with 
grooved cathodes, 6:4062 
Ion-Atom Collisions 
D~ production by charge transfer of 0.3—10-keV D*, D®, and 
D~ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
DEUTERIUM TARGET 
Electron Reactions 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
Photonuclear Reactions 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERONS 
Nuclear Structure 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
DEXAMETHASONE 
Biological Effects 
Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 
DFA 
See DEFEROXAMINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIATOMS 
Metabolism 
Steady-state growth of the marine diatom Thalassiosira 
pseudonana, 6:4138 
DIAZO COMPOUNDS 
Radiosensitivity Effects 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
DIBARYON RESONANCES 
Phase Shift 
Inelastic thresholds and dibaryon resonances, 6:4323 
DIESEL ENGINES 
Certification 
Application for certification 1980 model year heavy-duty diesel 
engines - Cummins Engine Company, Inc, 6:3836 (PB—80- 
142599) 
Application for certification 1980 model year heavy-duty diesel 
engines - Mitsubishi Motors Corp, 6:3838 (PB—80-142615) 
Environmental Impacts 
Localized air quality impacts of diesel particulate emissions. 
Technical report, 6:4124 (PB—80-163496) 
Exhaust Gases 
Localized air quality impacts of diesel particulate emissions. 
Technical report, 6:4124 (PB—80-163496) 
Heat Recovery Equipment 
Apparatus for recovering heat from exhaust gases of marine 
prime movers (Patent), 6:3845 
DIET 
Biological Effects 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFUSER AUGMENTED TURBINES 
Performance Testing 
Aerodynamic characteristics of the Toroidal Accelerator 
Rotor Platform (TARP) wind energy conversion system, 
6:3664 (NYSERDA—80-7) 
Specifications 
Aerodynamic characteristics of the Toroidal Accelerator 
Rotor Platform (TARP) wind energy conversion system, 
6:3664 (NYSERDA—80-7) 
DIFFUSERS 
Performance 
Performance prediction of straight two-dimensional diffusers, 
6:3782 (DOE/NASA/3186—1) 
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DILATOMETRY 
Dilatometer (Patent), 6:4097 
DIMERS 
Biological Effects 
Dimer excision in Escherichia coli in the presence of caffeine, 
6:4171 
DIMETHYLBENZANTHRACENE 


2,3,7,8-tetrachlorodibenzo-p-dioxin: potent anticarcinogenic 
activity in CD-1 mice, 6:4252 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
DIMETHYLBENZENES 
See XYLENES 
DIMETHYLKETONE 
See ACETONE 
2-2-DIMETHYLPROPANE 
Auger Effect 
Auger spectra of alkanes, 6:4284 
Photoelectron Spectroscopy 
Auger spectra of alkanes, 6:4284 
X-Ray Spectra 
Auger spectra of alkanes, 6:4284 
DIOXIN 
Biological Effects 
2,3,7,8-tetrachlorodibenzo-p-dioxin: potent anticarcinogenic 
activity in CD-1 mice, 6:4252 
DISASTERS 
See ACCIDENTS 
DISCRETE ORDINATE METHOD 
Comparative Evaluations 
Comparison of discrete ordinates and Monte Carlo: capabilities 
and weaknesses, 6:3549 (SAND—80-1675) 
DISEASES 


See also CONGENITAL DISEASES 
METABOLIC DISEASES 
NEOPLASMS 


Statistics 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
DISTRICT HEATING 
Energy Conservation 
Site and source energy savings of district heating and cooling 
with heat pumps, 6:3878 
Feasibility Studies 
District heating for the community of Piqua, Ohio, 6:3760 
Heat Pumps 
Site and source energy savings of district heating and cooling 
with heat pumps, 6:3878 
DIURNAL VARIATION 
See DAILY VARIATIONS 
DMBA 
See DIMETHYLBENZANTHRACENE 
DMSO 
(Dimethyl sulfoxide.) 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
Dimethylsulfoxide as a potential tool for analysis of 
compartmentation in living plant cells, 6:4197 
DNA 
(Deoxyribonucleic acid.) 
Biological Radiation Effects 
DNA repair and cell repair: are they related, 6:4238 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
Biological Repair 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
Differences in the ability of human lymphoblastoid lines to 
exclude bromodeoxyuridine and in their sensitivity to methyl 
methanesulfonate and to incorporated [*H]thymidine, 6:4253 
Human diseases associated with defective DNA repair, 6:4191 
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Biophotolysis 
Replicon sizes in non-transformed and SV40-transformed cells, 
as estimated by a bromodeoxyuridine photolysis method (X- 
ray), 6:4181 
Photoionization 
EPR study of 7-cation radicals in dinucleoside phosphates and 
DNA produced by photoionization, 6:4240 
Radiolysis 
Radiolysis of DNA and other biopolymers, 6:4237 
Strand Breaks 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
DNA REPLICATION 
Biological Radiation Effects 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
Biological Repair 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Correlations 
Mammalian cell biology, 6:4207 (ANL—80-90) 
DODECYL RADICALS 
Agglomeration 
Nature of large aggregates in supercooled aqueous solutions of 
sodium dodecy] sulfate, 6:3985 
DOMINANT MUTATIONS 
Radioinduction 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
DOORS 
Weatherstripping 
Studies of the performance of weatherstrips for windows and 
doors, 6:3805 (PB—80-164478) 
DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSE-RESPONSE RELATIONSHIPS 
Mathematical Models 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
DOSIMETRY 
See also MICRODOSIMETRY 
NEUTRON DOSIMETRY 


PION DOSIMETRY 
PROTON DOSIMETRY 


Research Programs 
Experimental verification of internal dosimetry calculations. 
Annual progress report, 6:4360 (DOE/EV/10248—1) 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DOWNS SYNDROME 
Reviews 
Human diseases associated with defective DNA repair, 6:4191 
DOWTHERM 
See BIPHENYL 
DRAFT CONTROL SYSTEMS 
Energy Conservation 
Energy saving devices on gas furnaces. Final report, 1 Sep 78- 
1 Mar 80, 6:3795 (AD-A—082075) 
DRILLING EQUIPMENT 
Anchors 
Anchor pullout testing apparatus and methods (Patent), 6:3439 
. 
Degassing apparatus (Patent), 6:3453 
Design 
Junk basket, bit and reamer stabilizer (Patent), 6:3445 
DRILLING FLUIDS 
Method for preventing fluid loss during drilling (Patent), 
6:3444 
Degassing 
Degassing apparatus (Patent), 6:3453 
Water Removal 
Method of clarifying and removing water from water-solids 
suspensions (Patent), 6:3475 
DRILLING MUD 
See DRILLING FLUIDS 


DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DTPA 


(Diethylenetri 


etic acid.) 








F 


Liposomes as biological carriers: new therapeutic approaches 
to metal toxicity and malignant tumors, 6:4188 (ANL—80- 
90) 

DUAL-PURPOSE POWER PLANTS 
Control Equipment 
Energy cogeneration system (Patent), 6:3862 
DUSTS 
Retention 
Pulmonary retention of coal dusts, 6:4251 (UR—3490-1876) 
DYE LASERS 
Energy Losses 

Study of the correlation between degradation of Kiton Red S 
laser dye and degradation of laser energy under flash 
conditions. Master's thesis, 6:4033 (AD-A—081897) 

Excitation 

Study of the correlation between degradation of Kiton Red S 
laser dye and degradation of laser energy under flash 
conditions. Master's thesis, 6:4033 (AD-A—081897) 

Reaction Kinetics 

Study of the correlation between degradation of Kiton Red S 
laser dye and degradation of laser energy under flash 
conditions. Master’s thesis, 6:4033 (AD-A—081897) 

DYSPROSIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 


EARTH ATMOSPHERE 


See also IONOSPHERE 
STRATOSPHERE 


Carbon Cycle 
Analysis of crop responses to enhanced atmospheric CO. 
levels, 6:4241 (CONF-7904143—) 
Effects of increased atmospheric CO2 on Great Lakes, 6:4110 
(CONF-7904143—) 
Plasma Instability 
Status of laboratory experiments in search of thermal 
instabilities, 6:4272 (PCT—11-78/RI-80) 
EARTH-COVERED BUILDINGS 
Solar Space Heating 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
Solar Water Heating 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
EAST COAST 
Geothermal Exploration 
Geothermal energy resources of Navy/Marine Corps 
installations on the Atlantic and Gulf Coastal Plain. Interim 
report, Jun-Sep 78, 6:3653 (AD-A—082400) 
Geothermal Resources 
Geothermal energy resources of Navy/Marine Corps 
installations on the Atlantic and Gulf Coastal Plain. Interim 
report, Jun-Sep 78, 6:3653 (AD-A—082400) 
ECOLOGY 
Information Systems 
Inventory of sources of computerized ecological information, 
6:4117 (ORNL—5441/R1) 





ECONOMIZERS 

Design 

Apparatus for recovering heat from exhaust gases of marine 
prime movers (Pateni), 6:3845 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EGR SYSTEMS 

See EXHAUST RECIRCULATION SYSTEMS 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
ELECTRIC APPLIANCES 


See also AIR CONDITIONERS 
DEHUMIDIFIERS 
STOVES 


Exhaust Systems 
Performance evaluation of kitchen exhaust draft hoods. Final 
report, 30 October 1978-1 March 1980, 6:3794 (AD-A— 
081827) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Design 
Electric accumulator with a solid electrolyte (Patent), 6:3738 
Industrial battery stack (Patent), 6:3736 
Nickel-oxide/hydrogen battery cells (Patent), 6:3743 
Electrodes 
Electrochemical battery employing a latex bonded lead dioxide 
electrode (Patent), 6:3740 
Electrochemical device comprising ternary ionic conductors 
(Patent), 6:3748 
Lightweight battery electrode (Patent), 6:3741 
Method of making a high-capacity sintered iron electrode and 
product (Patent), 6:3744 
Production of zinc powder for electrochemical batteries 
(Patent), 6:3750 
Sintered metal electrodes and method of making same (Patent), 
6:3745 
Electrolytes 
Electrochemical device comprising ternary ionic conductors 
(Patent), 6:3748 
Nonaqueous electrochemical cell (Patent), 6:3735 
Performance 
Nonaqueous electrochemical cell (Patent), 6:3735 
Performance Testing 
Test and evaluation of MK 37 torpedo batteries. Technical 
note, 6:3731 (AD-A—081642) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS 
Biological Effects 
Biomedical effects of energy transmission: effect of extremely 
low frequency electric fields on ultradian, circadian, and 
infradian functions in rodents (Mice and rats), 6:4258 
(ANL—80-90) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Energy Demand 
Application potential of energy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—08 1384) 
Forecasting 
Review of power planning in the Pacific Northwest, calendar 
year 1979, 6:3779 
Marginal-Cost Pricing 
Economic theory of marginal cost pricing and its application 
by electric utilities in France and Great Britain, 6:3778 
Reviews 
Review of power planning in the Pacific Northwest, calendar 
year 1979, 6:3779 
Time-of-Use Pricing 
Analytical Master Plan for the analysis of the data from the 
electric utility rate demonstration projects, 6:3776 
(DOE/RG/08684—T4(Vol.1)) 
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Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 

Project-pooled analyses: feasibility of combining data from 
several electric utility rate demonstration projects, 6:3775 
(DOE/RG/08684—T2) 

ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Fuels 

Strategic fuels planning and transportation, 6:3773 (CONF- 

7911117—2) 
Load Management 

Analytical Master Plan for the analysis of the data from the 
electric utility rate demonstration projects, 6:3776 
(DOE/RG/08684—T4(Vol.1)) 

Control logic for an inverter ripple controlled power system 
(Patent), 6:3675 

Project-pooled analyses: feasibility of combining data from 
several electric utility rate demonstration projects, 6:3775 
(DOE/RG/08684—T2) 

Power Demand 

Electric load forecasting: challenge for the ‘80s. Utility 
Modeling Forum, first working group. Final report, 6:3777 
(EPRI-EA—1536) 

ELECTRIC-POWERED VEHICLES 
Attitudes 
Vehicle attributes constraining present electric car applicability 
in the fleet market, 6:3895 (BNL—51099) 
Electric Batteries 
Time controlled battery charger (Patent), 6:3899 
Environmental Impacts 
Assessment of environmental impacts of electric and hybrid 
vehicles in the near team: DOE demonstration project and 
CAFE, 6:3898 
Lithium-Sulfur Batteries 
Lithium/iron sulfide batteries for electric-vehicle propulsion 
and other applications. Progress report, October 1979-March 
1980, 6:3733 (ANL—80-49) 
Marketing 
Vehicle attributes constraining present electric car applicability 
in the fleet market, 6:3895 (BNL—51099) 
Performance 
Vehicle attributes constraining present electric car applicability 
in the fleet market, 6:3895 (BNL—51099) 
ELECTROCATALYSTS 
Prior to October 1978 this concept was indexed to CATALYSTS. 
See also CATALYSTS 
Fabrication 
Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—T5) 
ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
ELECTROCHEMICAL ENGINES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Design 
Low cost bipolar current collector-separator for 
electrochemical cells (Patent), 6:3990 
Electrodes 
Method of making a high-capacity sintered iron electrode and 
product (Patent), 6:3744 
Sintered metal electrodes and method of making same (Patent), 
6:3745 
Electrolytes 
Nonaqueous electrochemical cell (Patent), 6:3735 
Performance 
Nonaqueous electrochemical cell (Patent), 6:3735 
ELECTROCHEMICAL ENGINES 
Design 
Electrochemical heat engine (Patent), 6:3752 
ELECTROCHEMICAL MACHINING 
Performance 
Electrochemical removal of material from metallic work 
(Patent), 6:4022 
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ELECTRODES 
Design 


Lightweight battery electrode (Patent), 6:3741 
ion 
Method of making a high-capacity sintered iron electrode and 
product (Patent), 6:3744 
Sintered metal electrodes and method of making same (Patent), 
6:3745 
Materials 
Electrochemical battery employing a latex bonded lead dioxide 
electrode (Patent), 6:3740 
ELECTROLYTIC CELLS 
Design 
Low cost bipolar current collector-separator for 
electrochemical cells (Patent), 6:3990 
Membranes 
Low cost bipolar current collector-separator for 
electrochemical cells (Patent), 6:3990 
ELECTROMAGNETIC FIELDS 
Biological Effects 
Effect of electric and magnetic fields near an HVDC converter 
terminal on implanted cardiac pacemakers. Final report, 
6:4259 (EPRI-EA—1511) 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
Ton Sources 
Low temperature ion source for calutrons (Patent), 6:3571 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON REACTIONS 
Inelastic Scattering 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
Quasi-Elastic Scattering 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
ELECTRON TRANSFER 
Inhibition 
Action of salicylaldoxime on electron transport reactions, 
fluorescence yield, and light-induced field changes in spinach 
chloroplasts, 6:4175 
Photochemistry 
Electron and proton transfer events in chloroplasts during a 
short series of flashes, 6:4199 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC CIRCUITS 


See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 


Design 
MECL delay and wiring tests for MECL 10000, 6:4061 
(SLAC-TN—80-4) 
Performance 
MECL delay and wiring tests for MECL 10000, 6:4061 
(SLAC-TN—80-4) 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
Heat Recovery 
Energy saving system for retrieving heat loss from an 
electrical apparatus (Patent), 6:3860 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Calculation of event-shape parameters in e* e~ annihilation, 
6:4327 
Differential Cross Sections 
Inclusive D meson production with the Mark II detector at 
SPEAR (3.9 to 7.4 GeV (c.m.)), 6:4310 (LBL—11513) 
ELECTRON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Measurement of asymmetries in spin dependent deep inelastic 
scattering (W = 2 to 10 GeV), 6:4317 
ELECTRONS 
Carcinogenesis 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 


ELECTROPLATING 
Feasibility Studies 
Uranium electroforming feasibility study. Final report, 6:3928 
(Y¥/Sub—80/7870/1) 
ELIASHBERG EQUATIONS 
See GORKOV-ELIASHBERG THEORY 
ELMO BUMPY TORUS 
Mathematical Models 
Theoretical studies of EBT, 6:4369 (CONF-800707—24) 
Microwave Amplifiers 

60 GHz gyrotron development program. Quarterly report No. 

4, April-June 1980, 6:4388 (ORNL/Sub—79/21453/4) 
EMBRYONIC CELLS 
Growth 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
Mutations 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
Oncogenic Transformations 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
EMERGENCIES 
See ACCIDENTS 
ENDOCRINE GLANDS 
See also THYROID 
Biological Functions 

Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 

ENERGY CONSERVATION 
Implementation 

Local energy awareness handbook, 6:3874 (PB—80-160054) 

The Federal Government needs a comprehensive program to 
curb its energy use. Report to the Congress, 6:3762 (PB—80- 
160633) 

Information 

Marketing: an approach to successful energy-conservation 

information programs, 6:3761 (DOE/R8/00516—T1) 
Marketing 

Marketing: an approach to successful energy-conservation 

information programs, 6:3761 (DOE/R8/00516—T1) 
ENERGY DEMAND 
Computerized Simulation 

NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 

Economic Elasticity 

Aggregate elasticity of energy demand, 6:3766 (EMF— 

4(Vol.1)) 
Energy Models 

Aggregate elasticity of energy demand, 6:3766 (EMF— 
4(Vol.1)) 

Energy: economic activity and energy demand - link to energy 
flow; example: France (Using EXPLOR and EFOM), 6:3768 
(EUR—6773-EN) 

Energy supply and demand properties from engineering 
process models. Final report, 6:3767 (EPRI-EA—1568) 

ENERGY EFFICIENCY 
Meetings 
Travel, tourism, and energy. Final report, 6:3823 (CONF- 
8005 106—) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Accidents 

Summary of property damage control programs of the United 
States Department of Energy CY 1979, 6:4404 (DOE/EV— 
0053/1) 

Chemical Effluents 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 


Summary of property damage control programs of the United 
States Department of Energy CY 1979, 6:4404 (DOE/EV— 
0053/1) 





ENERGY FACILITIES 
Losses 


Losses 

Summary of property damage control programs of the United 
States Department of Energy CY 1979, 6:4404 (DOE/EV— 
0053/1) 

ENERGY MANAGEMENT 
Data Base Management 

EEMIS data sector correspondence with conceptual database 

design, 6:3771 (BNL—51091) 
ENERGY MODELS 

Aggregate elasticity of energy demand, 6:3766 (EMF— 
4(Vol.1)) 

Energy: economic activity and energy demand - link to energy 
flow; example: France (Using EXPLOR and EFOM), 6:3768 
(EUR—6773-EN) 

Energy: principles for the calculation of the annual investments 
and foreign currencies derived from the EFOM model using 
the DEVIN software. Final report, 6:3755 (EUR—6789-EN) 

Energy supply and demand properties from engineering 
process models. Final report, 6:3767 (EPRI-EA—1568) 

ENERGY SOURCE DEVELOPMENT 
Chemical Effluents 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 
Environmental Impacts 

Alaska OCS socioeconomic studies program. Technical report 
number 49. Norton Basin OCS lease sale No. 57 petroleum 
development scenarios. Final report, 6:3477 (PB—80-166689) 

Meetings 

Proceedings of condensed papers on alternate energy sources, 

6:3780 
Planning 

North Carolina Energy Institute. Annual report, July 1, 1979- 

June 30, 1980, 6:3759 (NCEI—0021) 
Public Opinion 

Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

Research Programs 

North Carolina Energy Institute. Annual report, July 1, 1979- 
June 30, 1980, 6:3759 (NCEI—0021) 

Proceedings of condensed papers on alternate energy sources, 
6:3780 

Socio-Economic Factors 

Alaska OCS socioeconomic studies program. Technical report 
number 49. Norton Basin OCS lease sale No. 57 petroleum 
development scenarios. Final report, 6:3477 (PB—80-166689) 

Energy impacted housing: a shared responsibility. 
Supplemental report, 6:4165 (PB—80-171416) 

Energy impacted housing. A shared responsibility, 6:4166 
(PB—80-171440) 

ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 


Cost Benefit Analysis 

Comparative risk assessment of energy systems, 6:4167 

(CONF-7904143—) 
F 

Application potential of energy systems at Navy sites. Volume 
I. Methodology and results. Final report, March 1978- 
October 1979, 6:3764 (AD-A—081383) 

Application potential of er ergy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—08 1384) 

Life-Cycle Cost 

Application potential of energy systems at Navy sites. Volume 
I. Methodology and results. Final report, March 1978- 
October 1979, 6:3764 (AD-A—08 1383) 

Meetings 

Proceedings of condensed papers on alternate energy sources, 

6:3780 
Research Programs 

Proceedings of condensed papers on alternate energy sources, 

6:3780 
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ENERGY SUPPLIES 
Energy Models 
Energy supply and demand properties from engineering 
process models. Final report, 6:3767 (EPRI-EA—1568) 
Forecasting 
Fuel price and supply projections, 1980 to 2000 (For 
California), 6:3770 (P—102-80-003) 


Fuel price and supply projections, 1980 to 2000 (For 
California), 6:3770 (P—102-80-003) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
Data Base Management 
EEMIS data sector correspondence with conceptual database 
design, 6:3771 (BNL—51091) 
ENGINEERING 
See also SAFETY ENGINEERING 
Education 
Prefreshman and cooperative education for minorities in 
engineering: Preface. Final report, October 20, 1980, 6:4000 
(DOE/IR/10144—T1) 


Prefreshman and cooperative education for minorities in 
engineering: Preface. Final report, October 20, 1980, 6:4000 
(DOE/IR/10144—T1) 

Research 
Mechanical Engineering Department technical review, 6:4101 
(UCRL—50016-80-2) 
ENGLAND 
See UNITED KINGDOM 
ENRICHED URANIUM 
Safety 
Training for criticality safety in an enriched uranium 
processing facility, 6:3558 (SAND—80-1675) 
ENVIRONMENT 
See also BIOSPHERE 
Information Systems 
Inventory of sources of computerized ecological information, 
6:4117 (ORNL—5441/R1) 
ENVIRONMENTAL IMPACTS 
Decision Making 
Ckmatic impacts on society, 6:4156 (CONF-7904143—) 
ENVILSONMENTAL MATERIALS 
Cheigical Analysis 

Method for determination of 7*7Np in low level environmental 

samples, 6:3968 
Measuring Methods 

Quality assurance for radionuclide measurements at 

environmental levels, 6:3971 
ENVIRONMENTAL POLICY 
Decision Making 

Question of urgency of the CO2-induced climate change issue: 
a decision analysis approach to policy making, 6:4157 
(CONF-7904143—) 

Global Aspects 

Reflections on the mandate of panel IV: social and institutional 
responses to a global CO2-induced climate change, 6:3757 
(CONF-7904143—) 

ENVIRONMENTAL TRANSPORT 


See also RADIONUCLIDE MIGRATION 
RUNOFF 


Mathematical Models 
Comparison of one-, two-, and three-dimensional models for 
mass transport of radionuclides, 6:3539 (UCRL—15210) 
ENZYME ACTIVITY 
Biochemical Reaction Kinetics 
Carcinogenesis, 6:4246 (ANL—80-90) 
Pathological Changes 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
ENZYMES 


See also AMINOTRANSFERASES 
ATP-ASE 
DEHYDROGENASES 
HYDROXYLASE 
LIGASES 
LYASES 


Radiolysis 
Radiolysis of DNA and other biopolymers, 6:4237 
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EPIDOTES 
Phase Studies 
Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. I. Thermodynamic 
analysis of phase relations in the system CaO-FeO-Fe2Os- 
AlzO3-SiO2-H20-CO:, 6:4268 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPITHELIUM 
Delayed Radiation Effects 
External radiation toxicity, 6:4203 (ANL—80-90) 
EPOXIDES 
Comparative Evaluations 
Comparison of epoxide and free-radical mechanisms for 
activation of benzo[a]pyrene by Sprague-Dawley rat liver 
microsomes, 6:4177 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS OF STATE 
H-division quarterly report, April-June 1980, 6:4366 (UCID— 
18574-80-2) 
EQUIPMENT PROTECTION DEVICES 
Design 
Overvoltage protector using varistor initiated arc (Patent), 
6:4064 


ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROPOIESIS 
Delayed Radiation Effects 
Biological and health effects of radon: a review, 6:4231 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANOL 
Dose-Response Relationships 

Development of ethanol tolerance in Clostridium 

thermocellum: effect of growth temperature, 6:4193 
Tolerance 

Development of ethanol tolerance in Clostridium 

thermocellum: effect of growth temperature, 6:4193 
ETHERS 
Photochemistry 

Infrared laser induced organic reactions. Technical progress 

report, October 15, 1980, 6:3991 (DOE/ER/10592—1) 
Synthesis 

Exploratory research, Tasks A, B, C, and D. Final report, 
August 17-December 31, 1977, 6:3983 (DOE/DP/70106— 
Tl) 

ETHNIC GROUPS 
See MINORITY GROUPS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPEAN COMMUNITIES 
Energy Demand 

Energy: economic activity and energy demand - link to energy 
flow; example: France (Using EXPLOR and EFOM), 6:3768 
(EUR—6773-EN) 

EUROPIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 


Sorption 
Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 
Current status of crushed rock and whole rock column studies, 
6:3528 (LA-UR—80-3356) 
Thermodynamic Properties 
Tabulation of thermodynamic data ‘or chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXHAUST GASES 
Heat Recovery 
Apparatus for recovering heat from exhaust gases of marine 
prime movers (Patent), 6:3845 
Purification 
Converter structure (Patent), 6:3904 
Exhaust gas purifying device (Patent), 6:3906 
Temperature Monitoring 
Exhaust gas temperature detection by injection of time-varying 
current (Patent), 6:3890 
Waste Product Utilization 
Method of recovering energy from converter exhaust gases 
(Patent), 6:3584 
EXHAUST RECIRCULATION SYSTEMS 
Design 
Exhaust gas recycling system (Patent), 6:3905 
EXHAUST SYSTEMS 


See also EXHAUST GASES 
EXHAUST RECIRCULATION SYSTEMS 


Design 
A computer program for recirculation system design. 
Technical report, 6:4075 (PB—80-164858) 
Energy Conservation 
Performance evaluation of kitchen exhaust draft hoods. Final 
report, 30 October 1978-1 March 1980, 6:3794 (AD-A— 
081827) 
EXPERIMENTAL NEOPLASMS 
Diagnosis 
Carcinogenesis, 6:4246 (ANL—80-90) 
EXPLOSIVE FRACTURING 
Mathematical Models 
Continuum modelling of explosive fracture in oil shale, 6:3489 


FABRIC FILTERS 
Materials 
Fabric filtration at high temperatures, 6:3390 (CONF-800428— 
(Vol.2)) 
Performance Testing 
Ceramic fiber filter media for high-temperature, high-pressure 
gas cleanup, 6:3391 (CONF-800428—(Vol.2)) 
FALLOUT SHELTERS 
Commodities 
Logistics study -- shelter stockage. Final report, August 1978- 
October 1979, 6:4418 (AD-A—081377) 
FANO FACTOR 
Measuring Methods 
Measurement of the Fano-factor in tissue-equivalent and other 
gases, 6:4352 (COO—4733-2) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Carcinogenesis 
Mammalian cell biology, 6:4207 (ANL—80-90) 
LET 
Detector for the direct measurement of LET distributions from 
irradiation with fast neutrons, 6:4362 





Mu 
Mammalia ell biology, 6:4207 (ANL—80-90) 
Effects 
inducuon of mammary neoplasms in the Sprague-Dawley rat 
by 430-keV neutrons and x-rays, 6:4233 
FAUJASITE 
Catalytic Effects 
High octane fcc catalyst (Patent), 6:3471 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Fuel Cycle 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979 (Pyrochemical/dry 
processing; waste encapsulation in metal; transport in 
geologic media), 6:3507 (ANL—79-99) 
F-CHART 
Evaluation 
F-chart evaluation: the economic analysis, 6:3622 
(MASEC/R—79-045(Rev.03)) 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REPUBLIC OF GERMANY 
Criticality 
Criticality safety in the Federal Republic of Germany, 6:3552 
(SAND—80-1675) 
Waste Management 
The waste management programme of the Federal German 
Government (1975): concept and objectives, 6:3854 (PB—80- 
166846) 
FELDSPARS 
Phase Studies 
Chemical interaction of aqueous solutions with epidote-feldspar 
mineral assemblages in geologic systems. I. Thermodynamic 
analysis of phase relations in the system CaO-FeO-Fe20s- 
AlzOs3-SiO2-H20-COz, 6:4268 
FERROELECTRIC CONVERTERS 
Performance Testing 
Demonstration of scientific and economic feasibility of a solid- 
state heat engine. Second annual report, 6:3792 
(DOE/ER/01736—T1) 
FERTILIZERS 
Comparative Evaluations 
Techniques for assaying the value of lignite-based fertilizers, 
6:3334 
FFTF REACTOR 
Criticality 
Initial fuel load and criticality, zero power and characterization 
testing, 6:3689 (HEDL-SA—2033) 
Reactor Fueling 
Initial fuel load and criticality, zero power and characterization 
testing, 6:3689 (HEDL-SA—2033) 
Reactor Kinetics 
Initial fuel load and criticality, zero power and characterization 
testing, 6:3689 (HEDL-SA—2033) 
Reactor Operators 
FFTF operator training, 6:3693 (HEDL-SA—1975) 
FIELD-REVERSED MIRROR REACTORS 
Ion Rings 
Ergodic orbits in particle simulations of strong ion rings. 
Memorandum report, 6:4378 (AD-A—081391) 
Plasma Confinement 
Classical transport in field reversed mirrors: reactor 
implications, 6:4373 (UCRL—85087) 
FILTERS 


See also AIR FILTERS 
FABRIC FILTERS 


Cleaning 
Filtering apparatus and methods of exchanging particulate 
filter materials (Patent), 6:4076 
Materials 
Ceramic fiber filter media for high-temperature, high-pressure 
gas cleanup, 6:3391 (CONF-800428—(Vol.2)) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FIREDAMP 
See METHANE 
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FIREPLACES 


Fireplace stove (Patent), 6:4072 
Heating system (Patent), 6:3815 


Fireplace grate (Patent), 6:3811 
Heat Exchangers 
Fireplace insert (Patent), 6:3809 
FIRST WALL 
Welding 
Microstructural characterization of autogenous GTA welds in 
a 12Cr-1Mo-0.3V steel, 6:4390 (SAND—80-8236) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Fundamental research in homogeneous catalysis as related to 
US energy Problems. Proceedings of a workshop held at 
Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 
FISHES 
Entrainment 
Assessment of the impacts of the Salem and Hope Creek 
Stations on shortnose sturgeon, ‘Acipenser brevirostrum’ 
lesueur. Technical report, 6:3700 (NUREG—0671) 
FISHING INDUSTRY 
Economic Impact 
Alaska OCS socioeconomic studies program. Technical report 
number 30. Northern and western Gulf of Alaska petroleum 
development scenarios: commercial fishing industry analysis. 
Final report, 6:4163 (PB—80- 166697) 
FISSION NEUTRONS 
Multiplicity 
Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801107—43) 
Mutagenesis 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
Safety Standards 
Current criticality safety standards: a request for an evaluation, 
6:3559 (SAND—80-1675) 
Current nuclear criticality safety standards and future needs, 
6:3560 (SAND—80-1675) 
Technical bases for criticality safety standards, 6:3561 
(SAND—80-1675) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES 
Fluorescence Spectroscopy 
Balanced cross-rate model for saturated molecular fluorescence 
in flames using a nanosecond pulse length laser, 6:3999 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Design 
Solar energy collector (Patent), 6:3641 
Wind Loads 
An investigation of wind loads on solar collectors. Final 
report, 6:3630 (PB—80-158744) 
An investigation of wind loads on solar collectors. Appendix I 
- data listing for top and bottom of collector. Final report, 
6:3631 (PB—80-158751) 
An investigation of wind loads on solar collectors. Appendix II 
- net pressure coefficients. Final report, 6:3632 (PB—80- 
158769) 
FLAVONES 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
FLAVOR MODEL 
SO Groups 
Multigenerational flavor-color-hypercolor unification, 6:4330 
FLOW COUNTERS 
Specifications 
Microdosimetry in the nanometer region, 6:4359 (COO—4733- 
2) 
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FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS 
Field Tests 

Analyses of ultrasonic flowmeters for leak detection in liquid 
hydrocarbon pipelines. Technical report, 6:3479 (AD-A— 
081791) 

FLUE GAS 
Denitrification 
Method for NOx removal from stack gases (Patent), 6:3670 
Desulfurization 
Method for NOx removal from stack gases (Patent), 6:3670 
Preparation of reactive beta-dicalcium silicate (Patent), 6:4078 
Heat Recovery 
Method for NOx removal from stack gases (Patent), 6:3670 
Heating 
Flue gas reheat system (Patent), 6:3859 
FLUID FLOW 
Reviews 
Heat transfer rate analysis (Book), 6:4049 
FLUID INJECTION 
See also STEAM INJECTION 

Multiple-purpose underground fluid injection system (Patent), 

6:4019 
FLUIDIZED BED 
Agglomeration 

Method of avoiding agglomeration in fluidized bed processes 

(Patent), 6:3322 
FLUIDIZED-BED COMBUSTION 
Combustion Products 

Activated bauxite and diatomaceous earth used as granular 
sorbents for the removal of alkali vapors from simulated hot 
flue gas of PFBCs, 6:3386 (CONF-800428—(Vol.2)) 

Assessment of gas turbine erosion by PFB combustion 
products, 6:3423 (CONF-800428—(Vol.2)) 

High temperature corrosion/erosion in the effluent from 
pressurized fluidized bed combustors, 6:3422 (CONF- 
800428—(Vol.2)) 

Turbine materials performance in combustion gases from a 
coal-fired pressurized fluidized bed combustor, 6:3421 
(CONF-800428—(Vol.2)) 

Control 

Summary of Alexandria PDU test results, 6:3418 (CONF- 

800428—(Vol.2)) 
Control Systems 

Instrumentation and controls for the 6 x 6 fluidized bed boiler 

test facility, 6:3379 (CONF-800428—(Vol.2)) 
Demonstration Plants 

Design, construction, operation and evaluation of a prototype 
culm combustion boiler/heater unit. Final design of 
prototype unit, 6:3427 (DOE/ET/12307—T1) 

Fluidized-bed combustion applications, 6:3420 (CONF- 
800428—(Vol.2)) 

District Heating 

Atmospheric fluidized bed for coal and wood waste 
combustion, especially for district heating, 6:3394 (CONF- 
800428—(Vol.2)) 

Efficiency 

Two-stage fluidized bed combustion of coal, 6:3416 (CONF- 

800428—(Vol.2)) 
Materials Testing 

Investigations on the Leatherhead pressurised facility, 6:3385 
(CONF-800428—(Vol.2)) 

Operating experience with an 18 ft? fluidized bed combustor, 
6:3378 (CONF-800428—(Vol.2)) 

Measuring Instruments 

Instrumentation and controls for the 6 x 6 fluidized bed boiler 

test facility, 6:3379 (CONF-800428—(Vol.2)) 
Meetings 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume II. Technical sessions, 6:3374 
(CONF-800428—(Vol.2)) 

Parametric Analysis 

Unit performance of the EPRI/B & W 6’ x 6’ fluidized bed 

combustor, 6:3381 (CONF-800428—(Vol.2)) 


FLUIDIZED-BED COMBUSTORS 
Demonstration Plants 


Pilot Plants 

Fluidized-bed combustion applications, 6:3420 (CONF- 

800428—(Vol.2)) 
Process Development Units 

Summary of Alexandria PDU test results, 6:3418 (CONF- 

800428—(Vol.2)) 
Research 

Atmospheric fluidized bed combustors 35 MW-Flingern and 6 
MW-Koenig Ludwig test and demonstration facilities, 6:3414 
(CONF-800428—(Vol.2)) 

Investigations on the Leatherhead pressurised facility, 6:3385 
(CONF-800428—(Vol.2)) 

Technology Assessment 

Pressurized fluidized bed technology status for coal fired 
combined cycle utility power generation, 6:3426 (CONF- 
800428—(Vol.2)) 

Test Facilities 

Atmospheric fluidized bed combustors 35 MW-Flingern and 6 
MW-Koenig Ludwig test and demonstration facilities, 6:3414 
(CONF-800428—(Vol.2)) 

Combustion in the circulating fluid bed: an alternative 
approach in energy supply and environmental protection, 
6:3383 (CONF-800428—(Vol.2)) 

IEA Grimethorpe pressurised fluidised bed combustion 
experimental facility, 6:3384 (CONF-800428—(Vol.2)) 

Instrumentation and controls for the 6 x 6 fluidized bed boiler 
test facility, 6:3379 (CONF-800428—(Vol.2)) 

Investigations on the Leatherhead pressurised facility, 6:3385 
(CONF-800428—(Vol.2)) 

Operating experience with an 18 ft? fluidized bed combustor, 
6:3378 (CONF-800428—(Vol.2)) 

Unit performance of the EPRI/B & W 6’ x 6’ fluidized bed 
combustor, 6:3381 (CONF-800428—(Vol.2)) 

FLUIDIZED-BED COMBUSTORS 
Air Pollution Abatement 
Fluid-bed combustion and gasification solids disposal, 6:4067 
Ashes 
Removal of ash from fluidized beds (Patent), 6:4068 
Auxiliary Systems 

Plant auxiliary systems in the Georgetown University AFB 

plant, 6:3398 (CONF-800428—(Vol.2)) 
Bench-Scale Experiments 

COHOGG, a self-cleaning coal burner for high temperature 

applications, 6:3377 (CONF-800428—(Vol.2)) 
Chemical Effluents 

Environmenta! physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 

Cogeneration 

Economic evaluation of fluidized bed coal burning facilities for 

industrial steam generation, 6:3399 (CONF-800428—(Vol.2)) 
Commercialization 

FBC packaged boilers: accomplishments to date, 6:3412 

(CONF-800428—(Vol.2)) 
Control 

Design of in-bed surface for efficient turndown (Effects of bed 
expansion and tube bundle design), 6:3380 (CONF-800428— 
(Vol.2)) 

Control Systems 

20MW atmospheric fluidized bed combustion (AFBC) utility 
pilot plant - design features resulting from performance data 
of operating AFBC units, 6:3406 (CONF-800428—(Vol.2)) 

Corona Discharges 

Experiments on electrostatic charging of dust in the PFB 

combustor environment, 6:3389 (CONF-800428—(Vol.2)) 
Correlations 

Bed carbon loading and particle size distribution in fluidized 
combustion of fuels of various reactivity, 6:3419 (CONF- 
800428—(Vol.2)) 

Corrosion 

In-bed corrosion of alloys in atmospheric fluidized bed 

combustors, 6:3402 (CONF-800428—(Vol.2)) 
Demonstration Plants 

Industrial coal fired fluidized bed demonstration program: a 

progress report, 6:3375 (CONF-800428—(Vol.2)) 





FLUIDIZED-BED COMBUSTORS 
Design 


Design 

20MW atmospheric fluidized bed combustion (AFBC) utility 
pilot plant - design features resulting from performance data 
of operating AFBC units, 6:3406 (CONF-800428—(Vol.2)) 

AFBC coal combustor for cogeneration development program, 
6:3401 (CONF-800428—(Vol.2)) 

Application of the Battelle multi-solid fluidized bed combustion 
system to oil field steam generators, 6:3397 (CONF-800428— 
(Vol.2)) 

Design, construction, operation and evaluation of a prototype 
culm combustion boiler/heater unit. Final design of 
prototype unit, 6:3427 (DOE/ET/12307—T1) 

IEA Grimethorpe pressurised fluidised bed combustion 
experimental facility, 6:3384 (CONF-800428—(Vol.2)) 

Industrial coal fired fluidized bed demonstration program: a 
progress report, 6:3375 (CONF-800428—(Vol.2)) 

Industrial and utility fluidized bed combustion designs, 6:3382 
(CONF-800428—(Vol.2)) 

Introduction of a package water tube fluidized bed boiler 
(Fluidfire), 6:3395 (CONF-800428—(Vol.2)) 

Pressurized fluid-bed combustor: gas cleaning turbine systems 
integration for economic electric energy cost, 6:3388 
(CONF-800428—(Vol.2)) 

Two-stage fluidized bed combustion of coal, 6:3416 (CONF- 
800428—(Vol.2)) 

Economic Analysis 

Economic evaluation of fluidized bed coal burning facilities for 

industrial steam generation, 6:3399 (CONF-800428—(Vol.2)) 
Fuel Feeding Systems 

20MW atmospheric fluidized bed combustion (AFBC) utility 
pilot plant - design features resulting from performance data 
of operating AFBC units, 6:3406 (CONF-800428—(Vol.2)) 

Fuel feed system for fluid bed boiler, 6:3410 (CONF-800428— 
(Vol.2)) 

Hot Gas Cleanup 

Experiments on electrostatic charging of dust in the PFB 
combustor environment, 6:3389 (CONF-800428—(Vol.2)) 

Pressurized fluid-bed combustor: gas cleaning turbine systems 
integration for economic electric energy cost, 6:3388 
(CONF-800428—(V ol.2)) 

Manufacturing 

FBC packaged boilers: accomplishments to date, 6:3412 

(CONF-800428—(Vol.2)) 
Materials 

20MW atmospheric fluidized bed combustion (AFBC) utility 
pilot plant - design features resulting from performance data 
of operating AFBC units, 6:3406 (CONF-800428—(Vol.2)) 

Materials Testing 

Behavior of heat exchanger alloys in pressurized fluidized bed 
coal combustion environments, 6:3404 (CONF-800428— 
(Vol.2)) 

IEA Grimethorpe pressurised fluidised bed combustion 
experimental facility, 6:3384 (CONF-800428—(Vol.2)) 

In-bed corrosion of alloys in atmospheric fluidized bed 
combustors, 6:3402 (CONF-800428—(Vol.2)) 

Mathematical Models 

Bed carbon loading and particle size distribution in fluidized 
combustion of fuels of various reactivity, 6:3419 (CONF- 
800428—(Vol.2)) 

Design of in-bed surface for efficient turndown (Effects of bed 
expansion and tube bundle design), 6:3380 (CONF-800428— 
(Vol.2)) 

Operation 

Operation of a small industrial coal fired fluidized bed hot 
water heater (Commercial Fluidfire unit), 6:3376 (CONF- 
800428—(Vol.2)) 

Removal of ash from fluidized beds (Patent), 6:4068 

Optimization 

Anthracite culm fired fluidized bed steam generator for the 
City of Wilkes-Barre, Pennsylvania, 6:3400 (CONF-800428— 
(Vol.2)) 

Performance Testing 

Bed carbon loading and particle size distribution in fluidized 
combustion of fuels of various reactivity, 6:3419 (CONF- 
800428—(Vol.2)) 
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Combustion in the circulating fluid bed: an alternative 
approach in energy supply and environmental protection, 
6:3383 (CONF-800428—(Vol.2)) 

Operating experience with prototype fluidised bed boilers, 
6:3393 (CONF-800428—(Vol.2)) 

Operating experience and test results of the prototype fluidized 
bed combustion boiler at BHEL, 6:3396 (CONF-800428— 
(Vol.2)) 

Operation of a small industrial coal fired fluidized bed hot 
water heater (Commercial Fluidfire unit), 6:3376 (CONF- 
800428—(Vol.2)) 

Operation of the Georgetown University fluidized bed steam 
generator, 6:3392 (CONF-800428—(Vol.2)) 

Performance and testing of the Rivesville 30 MWe multicell 
fluidized bed boiler, 6:3413 (CONF-800428—(Vol.2)) 

Pilot Plants 

Development and commercial operation of a circulating 
fluidized bed combustion system, 6:3415 (CONF-800428— 
(Vol.2)) 

Scaling Laws 

Experimental modeling of a high temperature partially 
defluidized bed (Dimensional analysis; turn down), 6:3417 
(CONF-800428—(Vol.2)) 

Start-Up 

Operation of a small industrial coal fired fluidized bed hot 
water heater (Commercial Fluidfire unit), 6:3376 (CONF- 
800428—(Vol.2)) 

Test Facilities 

Anthracite culm fired fluidized bed steam generator for the 
City of Wilkes-Barre, Pennsylvania, 6:3400 (CONF-800428— 
(Vol.2)) 

Uses 
Potential for FBC coal firing in a refinery, 6:3458 (CONF- 
800428—(Vol.2)) 
Waste Disposal 
Fluid-bed combustion and gasification solids disposal, 6:4067 
FLUIDS 
See also LIQUIDS 
Dielectric Properties 

Dielectric saturation in dipolar fluids. I. The single-molecule 

distribution function, 6:4301 
Intermolecular Forces 
Analytic representation of thermodynamic data for the 
Lennard-Jones fluid, 6:4302 
Thermodynamic Properties 
Analytic representation of thermodynamic data for the 
Lennard-Jones fluid, 6:4302 
FLUORINE 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Molecule-Molecule Collisions 
Crossed molecular beam studies of chemiluminescent reactions: 
F2Vlz, Br2, and ICI, 6:4286 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
FLUXMETERS 
Transducers 
Capacitively-coupled inductive sensors for measurements of 
pulsed currents and pulsed magnetic fields, 6:4063 
FLY ASH 
Biological Effects 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Comparative Evaluations 
Correlation between particulate effluent mutagenicity and 
increased carbon monoxide concentration in a fluidized-bed 
coal combustor, 6:4183 
Recycling 
Recovery of aluminum and other metal values from fly ash 
(Patent), 6:3866 
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FLYWHEEL ENERGY STORAGE 
Research Programs 
Project summary data mechanical, magnetic, and underground 
energy storage program, 6:3722 (DOE/TIC—11276) 
FLYWHEEL-POWERED VEHICLES 
Design 


Electrical vehicle and method (Patent), 6:3900 
FLYWHEELS 


Continued development of the band type variable inertia 
flywheel. Final report, 6:3727 (UCRL—15303) 
Performance 
Continued development of the band type variable inertia 
flywheel. Final report, 6:3727 (UCRL—15303) 
Stability 
Continued development of the band type variable inertia 
flywheel. Final report, 6:3727 (UCRL—15303) 
FOAMS 
Compatibility 
Compatibility of HEPA filter materials with harsh 
environments, 6:3562 (RFP—3151) 
FOCUSSED LOGGING 
See RESISTIVITY LOGGING 
FOOD INDUSTRY 
See also DAIRY INDUSTRY 
Energy Efficiency 
Travel, tourism, and energy. Final report, 6:3823 (CONF- 
8005 106—) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORESTS 
Biological Models 
Impact of enhanced atmospheric CO: on managed forests, 
6:4112 (CONF-7904143—) 
Inventories 
Forest inventory statistics, Wayne County Unit, Middle 
Tennessee. Forestry Bulletin No. 184, 6:3598 (NP—25180) 
Resource Potential : 
Forest inventory statistics, Wayne County Unit, Middle 
Tennessee. Forestry Bulletin No. 184, 6:3598 (NP—25180) 
FOSSIL FUELS 


See also COAL 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Consumption Rates 
Increased CO: effects on the environment and in turn on 
agriculture and forestry, 6:4111 (CONF-7904143—) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Comparative Evaluations 
Preliminary assessment of alternative atmospheric fluidized-bed 
combustion power plant systems, 6:3408 (CONF-800428— 
(Vol.2)) 
Flue Gas 
Method for NOx removal from stack gases (Patent), 6:3670 
Health Hazards 
Impacts on human health from the coal and nuclear fuel cycles 
and other technologies associated with electric power 
generation and transmission, 6:3432 
Once-Through Cooling Systems 
Methods for monitoring chlorinated discharges, June 1978- 
February 1979, 6:3667 (TVA-EDT—100) 
Site Selection 
The influence of coal transportation cost on the optimal 
distribution of coal and the optimal location of electric 
power generation plants. Final report, 6:3428 (PB—80- 
164726) 
FOUNDRIES 
Fuel Substitution 
Partial replacement of coke in cupola operation, 6:3849 (BM- 
RI—8488) 
Waste Product Utilization 
Partial replacement of coke in cupola operation, 6:3849 (BM- 
RI—8488) 


FRACTIONATED IRRADIATION 
Biological Radiation Effects 
Neoplastic transformation following split doses of x-rays, 
6:4213 (COO—4733-2) 
Oncogenic transformations with split doses of x-rays, 6:4212 
(COO—4733-2) 
FRAGMENTATION 
Mathematical Models 
Continuum modelling of explosive fracture in oil shale, 6:3489 
FRANCE 
Electric Power 
Economic theory of marginal cost pricing and its application 
by electric utilities in France and Great Britain, 6:3778 
Energy Demand 
Energy: economic activity and energy demand - link to energy 
flow; example: France (Using EXPLOR and EFOM), 6:3768 
(EUR—6773-EN) 
FREE ELECTRON LASERS 
Design 


Catalac free electron laser (Patent), 6:4046 
Rf feedback free electron laser (Patent), 6:4047 
FREE RADICALS 
See RADICALS 
FREIGHT 
See CARGO 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Injection 
Dispensing apparatus for adding colloidal magnesium to fuel 
tank (Patent), 6:3891 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
Design 

Fuel cell use of gaseous fuels and oxygen provided at electrode 
absorbed in liquid dielectric (Patent), 6:3789 

Wet proofed conductive current collector for the 
electrochemical cells (Patent), 6:3791 

Water Removal 

Fuel cell use of gaseous fuels and oxygen provided at electrode 

absorbed in liquid dielectric (Patent), 6:3789 
FUEL CONSUMPTION 
Forecasting 
Prediction of US annual fuel consumption by passenger 
automobiles. Technical report, 6:3840 (PB—80-155518) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Health Hazards 

Impacts on human health from the coal and nuclear fuel cycles 
and other technologies associated with electric power 
generation and transmission, 6:3432 

Research Programs 

Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, October-December 1978, 6:3506 (ANL—79- 
29) 

Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979 (Pyrochemical/dry 
processing; waste encapsulation in metal; transport in 
geologic media), 6:3507 (ANL—79-99) 

Safety 
Recent research and development activities on nuclear 
criticality safety in Japan, 6:3554 (SAND—80-1675) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 


NUCLEAR FUELS 
SPENT FUEL ELEMENTS 





FUEL ELEMENTS 
Coextrusion 


Coextrusion 
Coextrusion of 60 to 80 wt % UsOs nuclear fuel elements (In 
aluminum), 6:3505 (DP-MS—80-114) 
FUEL FEEDING SYSTEMS 


Method of charging solids into coal gasification reactor 

(Patent), 6:3325 
FUEL GAS 
Vapor Condensation 

Analytical procedures used in characterization of knockout-pot 
condensates from the Pricetown I underground gasification, 
6:3335 (MLM—2783) 

Characterization of Pricetown I underground gasification 
knockout pot condensates, 6:3318 (MLM—2782) 

FUEL OILS 
Carcinogenesis 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Emulsification 
Production of fuels (Patent; oil-water), 6:3460 
Mutagen Screening 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Tumor Promoters 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

FUEL PINS 
Simulators 

Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 

FUEL PLATES 
Chemical Composition 

Fabrication of high-uranium-loaded U30s-Al developmental 

fuel plates, 6:3701 (CONF-801144—2) 
Fabrication 
Fabrication of high-uranium-loaded U;Os-Al developmental 
fuel plates, 6:3701 (CONF-801144—2) 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
On-Line Measurement Systems 
In-line free acid monitor for nuclear fuel reprocessing, 6:3510 
Radiation Accidents 

Accident consequences and emergency planning, 6:3555 

(SAND—80-1675) 
FUEL RODS 
Heaters 

Limits on the experimental simulation of nuclear fuel rod 
response (PWR), 6:3706 (CONF-801091—9) 

Multidimensional effects in the thermal response of fuel rod 
simulators (PWR), 6:3704 (CONF-801091—5) 

Prevention and cure of diseased fuel rod simulators, from 
conception to death, by timely and proper inspection 
(PWR), 6:3678 (CONF-801091—6) 

Temperature Gradients 

Multidimensional effects in the thermal response of fuel rod 

simulators (PWR), 6:3704 (CONF-801091—5) 
Thermocouples 

Need and procedure for calibration of fuel rod simulators 

(PWR), 6:3705 (CONF-801091—7) 
FUEL SLURRIES 
Combustion 
Direct firing of coal-water suspensions: state-of-the-art review, 
6:3373 (BNL—28575) 
Mixing 
Production of fuels (Patent; oil-water), 6:3460 
Transport 
Direct firing of coal-water suspensions: state-of-the-art review, 
6:3373 (BNL—28575) 
FUEL SYSTEMS 
See also FUEL FEEDING SYSTEMS 
Control Systems 

Fuel control method and system with a circuit for operating 

valve in effective working range (Patent), 6:3889 
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Design 
Vapor pressure control system for gas turbine fuel (Patent), 
6:4018 
FUEL-AIR RATIO 
Control 
Method of controlling the air-fuel ratio of an air-fuel mixture 
provided for an internal combustion engine and a system for 
executing the method (Patent), 6:3884 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOLINE 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
Management 
Strategic fuels planning and transportation, 6:3773 (CONF- 
7911117—2) 
Transport 
Strategic fuels planning and transportation, 6:3773 (CONF- 
7911117—2) 
FUMARIC ACID 
Isomerization 
Photosensitized cis-trans isomerization in aqueous solution. pH 
effect on the efficiency of triplet-triplet energy transfer to 
maleic acid, 6:3984 
Photochemical Reactions 
Photosensitized cis-trans isomerization in aqueous solution. pH 
effect on the efficiency of triplet-triplet energy transfer to 
maleic acid, 6:3984 
FUMES 
See AEROSOLS 
FURNACES 
See also GAS FURNACES 
OIL FURNACES 
WOOD BURNING FURNACES 
Design 
Biomass fueled furnace (Patent), 6:4069 
Energy-saving forced-air furnace (Patent), 6:3808 
Furnace with radiant burndown tube (Patent), 6:4071 
Energy Efficiency 
Energy-saving forced-air furnace (Patent), 6:3808 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
GADOLINIUM ALLOYS 
Electric Conductivity 
“Double” ferromagnetism in Gd70 Yo single crystals, 6:3930 
Ferromagnetism 
“Double” ferromagnetism in Gd70 Y30 single crystals, 6:3930 
Magnetic Susceptibility 
“Double” ferromagnetism in Gd7z0 Ys0 single crystals, 6:3930 
Specific Heat 
“Double” ferromagnetism in Gdz0 Y30 single crystals, 6:3930 
GALLIUM 67 
Excretion 
Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 
GALLIUM ARSENIDE SOLAR CELLS 
Graded Band Gaps 
Research on high efficiency cascade solar cells, 6:3601 
(SERI/PR—8136-1-T1) 
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Research Programs 
Research on high efficiency cascade solar cells, 6:3601 
(SERI/PR—8136-1-T1) 
GALLIUM PHOSPHIDE SOLAR CELLS 
Graded Band Gaps 
Research on high efficiency cascade solar cells, 6:3601 
(SERI/PR—8136-1-T1) 
Research Programs 
Research on high efficiency cascade solar cells, 6:3601 
(SERI/PR—8136-1-T1) 
GAMMA RADIATION 
Carcinogenesis 
External radiation toxicity, 6:4203 (ANL—80-90) 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Leukemogenesis 
External radiation toxicity, 6:4203 (ANL—80-90) 
Mutagenesis 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
GAS ANALYSIS 
Measuring Instruments 
Gaseous trace impurity anaiyzer and method (Patent), 6:3956 
GAS CHROMATOGRAPHY 
Automation 
Analytical techniques to characterize lignite-conversion 
products, 6:3337 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 


See also GCFR TYPE REACTORS 
GCR TYPE REACTORS 
HTGR TYPE REACTORS 


Steam Generators 
Gas flow and thermal mixing in a helically wound tube bundle, 
6:3698 (GA-A—16015) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES 
Design 
Energy-saving forced-air furnace (Patent), 6:3808 
Draft Control Systems 
Energy saving devices on gas furnaces. Final report, 1 Sep 78- 
1 Mar 80, 6:3795 (AD-A—082075) 
Retrofitting 
Technical aspects of residential space heating. Phase III. 
Energy conservation potential of various retrofit options for 
gasfired residential space heating systems. Final report, 
6:3802 (NMEI—78-1122B) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 


Energy-Level Transitions 
Interaction of far-infrared and mid-infrared laser transitions in 
the NHsz laser, 6:4039 
Far Infrared Radiation 
Interaction of far-infrared and mid-infrared laser transitions in 
the NHs laser, 6:4039 
Optimization 
Method for obtaining high beam quality in a gas dynamic laser 
(Patent), 6:4044 
Performance 
Lasers based on selenium 'So metastable atoms)/sup a/, 6:4038 
GAS TURBINE ENGINES 
Exhaust Gases 
Method for reducing nitrous oxide emissions from a gas turbine 
engine (Patent), 6:3909 
Fuel Systems 
Vapor pressure control system for gas turbine fuel (Patent), 
6:4018 


GCFR REACTOR 
Reactor Core Disruption 


Lubrication 
High temperature lubricating process (Patent), 6:4030 


Rotary seal (Patent), 6:3887 
GAS TURBINES 
Corrosion 

Improved PFB operations: 400-hour turbine test results, 6:3425 

(CONF-800428—(Vol.2)) 
Design 

AFBC coal combustor for cogeneration development program, 

6:3401 (CONF-800428—(Vol.2)) 
Erosion 

Assessment of gas turbine erosion by PFB combustion 
products (Review of experimental data), 6:3423 (CONF- 
800428—(Vol.2)) 

Improved PFB operations: 400-hour turbine test results, 6:3425 
(CONF-800428—(Vol.2)) 

Materials 

Fluid catalytic cracker power recovery expander applied to 
pressurized fluidized bed combustion, 6:3424 (CONF- 
800428—(Vol.2)) 

Turbine materials performance in combustion gases from a 
coal-fired pressurized fluidized bed combustor, 6:3421 
(CONF-800428—(V l.2)) 

Materials Testing 

High temperature corrosion/erosion in the effluent from 
pressurized fluidized bed combustors, 6:3422 (CONF- 
800428—(Vol.2)) 

Improved PFB operations: 400-hour turbine test results, 6:3425 
(CONF-800428—(Vol.2)) 

Materials for pressurized fluidized bed air heater system, 6:3405 
(CONF-800428—(Vol.2)) 

Meetings 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume II. Technical sessions, 6:3374 
(CONF-800428—(Vol.2)) 

Protective Coatings 

Fluid catalytic cracker power recovery expander applied to 
pressurized fluidized bed combustion, 6:3424 (CONF- 
800428—(Vol.2)) 

GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Cleaning 
Device for cleaning hot gases (Patent), 6:4077 
Combustion 
Method and apparatus for the combustion of waste gases 
(Patent), 6:3861 
Energy Recovery 
Method of recovering energy from converter exhaust gases 
(Patent), 6:3584 
Waste Product Utilization 
Method of recovering energy from converter exhaust gases 
(Patent), 6:3584 
GASOLINE 
Production 
Method for catalytic cracking heavy oils (Patent), 6:3461 
Process for preparing hydrocarbons from gasification of coal 
(Patent), 6:3326 
GASTROINTESTINAL TRACT 
Delayed Radiation Ef ects 
External radiation toxicity, 6:4203 (ANL—80-90) 
Radionuclide Kinetics 
Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 
GCFR REACTOR 
Fuel Assemblies 
Gas-Cooled Fast Reactor Program. Annuai ; report for 
period ending December 31, 1979, 6:3690 (O7 475) 
Fuel Rods 
Gas-cooled fast breeder reactor steady-state irradiation testing 
program, 6:3687 (GA-A—15584) 
Pressure Vessels 
Gas-Cooled Fast Reactor Program. Annual progress report for 
period ending December 31, 1979, 6:3690 (ORNL—5675) 
Reactor Core Disruption 
STEFINS: a steel freezing integral simulation program, 6:3712 
(GA-A—15838) 





GCFR REACTOR 
Reactor Materials 


Reactor Materials 
Gas-cooled fast breeder reactor steady-state irradiation testing 
program, 6:3687 (GA-A—15584) 
RHR Systems 
Reliability studies for the gas-cooled fast breeder reactor 
residual heat removal systems. Volume I. Summary of 
probabilistic analyses, 6:3711 (GA-A—15420(Vol.1)) 
Shielding 
Gas-Cooled Fast Reactor Program. Annual progress report for 
period ending December 31, 1979, 6:3690 (ORNL—5675) 
Test Facilities 
Gas-Cooled Fast Reactor Program. Annual progress report for 
period ending December 31, 1979, 6:3690 (ORNL—5675) 
GCFR TYPE REACTORS 
Fuel Pins 
Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 
Reactor Kinetics 
GCFR shielding physics design and experimental program, 
6:3685 (CONF-800648—20) 
Test Facilities 
Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 
GCR TYPE REACTORS 
Bilateral Agreements 
US/FRG Umbrella Agreement for cooperation in GCR 
development: Fuel, Fission Products and Graphite 
Subprogram. Quarterly status report, June 1, 1980-September 
30, 1980, 6:3683 (GA-A—16088) 
GE SEMICONDUCTOR DETECTORS 
Calibration 
Germanium detector efficiency calibration for radiological 
monitoring of nuclear plant effluents, 6:3963 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
See also BIOLOGY 
Biological Evolution 
Excursions along the interface between disruptive and 
stabilizing selection, 6:4185 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Exploration 
Synthetic pulse radar including a microprocessor based 
controller (Patent), 6:3349 
GEOPRESSURED SYSTEMS 
Meetings 
Industry participation in DOE-sponsored geopressured 
geothermal resource development. Interim report, September 
12, 1977-April 13, 1978, 6:3646 (NVO—1531-1) 
Resource Assessment 
Assessment of geopressured-geothermal resources in the 
northern Gulf of Mexico basin, 6:3651 (USGS-CIRC—790) 
Resource Development 
Industry participation in DOE-sponsored geopressured 
geothermal resource development. Interim report, September 
12, 1977-April 13, 1978, 6:3646 (NVO—1531-1) 
GEOTHERMAL ENERGY 
Government Policies 
Geothermal Advisory Committee to California State Energy 
Resources Development and Conservation Commission. 
Final report, 6:3656 
Resource Potential 
High-temperature geothermal-energy-supply forecasts for the 
USA, 6:3652 
GEOTHERMAL POWER PLANTS 
Environmental Impacts 
Environmental assessmental, geothermal energy, Heber 
geothermal binary-cycle demonstration project: Imperial 
County, California, 6:3657 (DOE/EA—0119) 
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Resource Assessment 
High-temperature geothermal-energy-supply forecasts for the 
USA, 6:3652 
Waste Heat Utilization 
Heat pump and geothermal energy, 6:3659 
GERM CELLS 
Genetic Radiation Effects 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
GERMANIUM 
Atom-Molecule Collisions 
Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO— 1713-93) 
Ion-Atom Collisions 
Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO—1713-93) 
GERMANIUM COMPOUNDS 
Atom-Molecule Collisions 
Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO—1713-93) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GEYSERS GEOTHERMAL FIELD 
Geochemical Surveys 
Geochemistry of solid materials from two US geothermal 
systems and its application to exploration, 6:3654 (IDO— 
1601-3) 
GIANT CELLS 
See TUMOR CELLS 
GINNA-1 REACTOR 
Power Supplies 
Technical evaluation of the proposed design modifications and 
technical specification changes for the R.E. Ginna Nuclear 
Power Plant, Unit 1, 6:3681 (UCID—18691) 
Relays 
Technical evaluation of the proposed design modifications and 
technical specification changes for the R.E. Ginna Nuclear 
Power Plant, Unit 1, 6:3681 (UCID—18691) 
GLACIERS 
Mathematical Models 
Climatic warming and collapse of the West Antarctic Ice 
Sheet, 6:4108 (CONF-7904143—) 
GLASS 
Radiochemical Analysis 
Analysis of two radioactive nepheline syenite glass 
hemispheres retrieved from the Chalk River Nuclear 
Laboratories’ waste management site, 6:3961 
Radiometric Analysis 
Analysis of two radioactive nepheline syenite glass 
hemispheres retrieved from the Chalk River Nuclear 
Laboratories’ waste management site, 6:3961 
Weathering 
Analysis of two radioactive nepheline syenite glass 
hemispheres retrieved from the Chalk River Nuclear 
Laboratories’ waste management site, 6:3961 
GLAZING MATERIALS 
Evaluation 
Non-glass glazings. Final report, September 29, 1978- 
September 28, 1980 (Silicone resins), 6:3633 (RTI—1708/00- 
O1F) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOCORTICOIDS 
See also DEXAMETHASONE 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
Lectures 
Hadronic physics of q anti q light quark mesons, quark 
molecules and glueballs, 6:4318 (BNL—28498) 
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GOLD 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Ion Channeling 
Convoy electron production in polycrystalline and 
monocrystalline targets, 6:4348 (CONF-801111—21) 
GORKOV-ELIASHBERG THEORY 
Vortices 
p-wave superconductors in magnetic fields, 6:4364 
GOVERNMENT POLICIES 
See also ENVIRONMENTAL POLICY 
Decision Making 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study), 6:3487 (PB—80-165103) 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study). Appendices and bibliography, 6:3488 (PB—80- 
165111) 

GRANITES 
Mineralogy 
Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
Aquatic Ecosystems 
Effects of increased atmospheric CO2 on Great Lakes, 6:4110 
(CONF-7904143—) 
GREEN OIL 
See SHALE OIL FRACTIONS 
GROUND SOURCE HEAT PUMPS 
Performance Testing 
Earth coupled and solar assisted heat pump systems, 6:3626 
GROUND WATER 
Contamination 

Ground-water effects of underground coal gasification 

experiments in Northeastern Wyoming, 6:3346 
Radionuclide Migration 

Comparison of one-, two-, and three-dimensional models for 
mass transport of radionuclides, 6:3539 (UCRL—15210) 

Significance of certain rustler aquifer parameters for predicting 
long-term radiation doses from WIPP, 6:3524 
(DOE/AL/10752—8) 

Water Chemistry 
GKI water quality studies. Progress report, 6:4147 
(DOE/LC/10787—64) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Subsea grout distributor (Patent), 6:3452 
GROWTH 
Inhibition 

Development of ethanol tolerance in Clostridium 

thermocellum: effect of growth temperature, 6:4193 
Temperature Dependence 
Development of ethanol tolerance in Clostridium 
thermocellum: effect of growth temperature, 6:4193 
GUARD LOGGING 
See RESISTIVITY LOGGING 
GULF COAST 
Geothermal Exploration 
Geothermal energy resources of Navy/Marine Corps 
installations on the Atlantic and Gulf Coastal Plain. Interim 
report, Jun-Sep 78, 6:3653 (AD-A—082400) 
Geothermal Resources 
Geothermal energy resources of Navy/Marine Corps 
installations on the Atlantic and Gulf Coastal Plain. Interim 
report, Jun-Sep 78, 6:3653 (AD-A—082400) 


HAZARDOUS MATERIALS 
Cost Benefit Analysis 


GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO 
Baseline Ecology 
Environmental assessment of an active oil field in the 
northwestern Gulf of Mexico, 1977-1978. Volume II. Data 
management and biological investigations. Annual report, 
1977-1978, 6:4150 (PB—80-165970) 
Natural Gas Deposits 
Environmental assessment of an active oil field in the 
northwestern Gulf of Mexico, 1977-1978. Volume II. Data 
management and biological investigations. Annual report, 
1977-1978, 6:4150 (PB—80-165970) 
Petroleum Deposits 
Environmental assessment of an active oil field in the 
northwestern Gulf of Mexico, 1977-1978. Volume II. Data 
management and biological investigations. Annual report, 
1977-1978, 6:4150 (PB—80-165970) 


H 


HAFNIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

HALL GENERATORS 
See MHD GENERATORS 
HAMSTERS 
Immunity 

Virus-induced cellular immunity to simian virus 40 tumor- 
specific surface antigen(s) in adult LVG:LAK hamsters, 
6:4194 

HANFORD RESERVATION 
Radioactive Waste Disposal 

Use of borehole scintillator probe total-field gamma scans in 
radioactive waste investigations, Hanford Site, Washington, 
6:3536 (RHO-SA—180) 

Wells 

Basalt aquifer identification, correlation and sampling activities. 
History of Wells DB-8, DB-9, DB-10 and DB-11, 6:3535 
(RHO-LD—96) 

HARBORS 
Contamination 

Contamination dispersion in estuaries New York Harbor. 
Hydraulic model investigation. Report 3. Miscellaneous 
paper, 6:4148 (AD-A—081412) 

HARD COAL 
See ANTHRACITE 
HAZARDOUS MATERIALS 
Cost Benefit Analysis 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study), 6:3487 (PB—80-165103) 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study). Appendices and bibliography, 6:3488 (PB—80- 

165111) 





HAZARDOUS MATERIALS 
Government Policies 


Government Policies 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study), 6:3487 (PB—80-165103) 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study). Appendices and bibliography, 6:3488 (PB—80- 

165111) 
Packaging 

Analytical and experimental investigation of the elastic and 
plastic behavior of plates on foundations subjected to 
dynamic punch loading, 6:4012 (SAND—80-2484C) 

Risk Assessment 

Relative consequences of transporting hazardous materials, 

6:3514 (SAND—80-0901C) 
Transport 

Relative consequences of transporting hazardous materials, 

6:3514 (SAND—80-0901C) 
HEALTH HAZARDS 
Risk Assessment 

Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 

Impacts on human health from the coal and nuclear fuel cycles 
and other technologies associated with electric power 
generation and transmission, 6:3432 

Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 

HEAT ENGINES 
See also STIRLING ENGINES 
Design 
Thermal energy conversion system utilizing expandites 
(Patent), 6:3612 
Lubrication 
High temperature lubricating process (Patent), 6:4030 
Wear 
Lubricating oil analysis for wear monitoring (citations from the 


NTIS Data Base). Report for 1964-April 1980, 6:4003 (PB— 
80-807688) 
HEAT EXCHANGERS 


See also HEAT PUMPS 
Cleaning 
Method for removing coronene from heat exchangers (Patent), 
6:4052 
Deposits 
Method for removing coronene from heat exchangers (Patent), 
6:4052 
Design 
Active heat exchange system development for latent heat 
thermal energy storage, 6:3728 (DOE/NASA/0038—80/2) 
Method and apparatus for catalytic heat exchange (Patent), 
6:4051 
Ocean thermal energy conversion power system development. 
Final design report: P' D-I, Phase II, 6:3611 
(DOE/ET/21039—1) 
Heat Transfer 
Method and apparatus for catalytic heat exchange (Patent), 
6:4051 
Materials Testing 
Behavior of heat exchanger alloys in pressurized fluidized bed 
coal combustion environments, 6:3404 (CONF-800428— 
(Vol.2)) 
Materials for pressurized fluidized bed air heater system, 6:3405 
(CONF-800428—(Vol.2)) 
Performance 
Active heat exchange system development for latent heat 
thermal energy storage, 6:3728 (DOE/NASA/0038—80/2) 
Performance Testing 
Ocean thermal energy conversion power system development. 
Final design report: PSD-I, Phase II, 6:3611 
(DOE/ET/21039—1) 
Scale Models 
Ocean thermal energy conversion power system development. 
Final design report: PSD-I, Phase II, 6:3611 
(DOE/ET/21039—1) 
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HEAT PIPES 
Bibliographies 

Heat pipes. March 1976-March 1979 (citations from the NTIS 
Data Base). Report for March 1976-March 1979, 6:4004 
(PB—80-809940) 

Heat pipes. April 1979-April 1980 (citations from the NTIS 
Data Base). Report for April 1979-April 1980, 6:4005 (PB— 
80-809957) 

Heat pipes. April 1977-March 1979 (citations from the 
Engineering Index Data Base). Report for April 1977-March 
1979, 6:4006 (PB—80-809965) 

Heat pipes. April 1979-March 1980 (citations from the 
Engineering Index Data Base). Report for April 1979-March 
1980, 6:4007 (PB—80-809973) 

Operation 

Operating behavior and the limits of performance of cryogenic 

heat pipes (In German), 6:4002 (IKE—5-199) 
Performance 
Operating behavior and the limits of performance of cryogenic 
heat pipes (In German), 6:4002 (IKE—5-199) 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 


SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Economic Analysis 
Case for high temperature heat pumps (Output temperatures up 
to 220°F), 6:3865 
Feasibility Studies 
Heat pump and geothermal energy, 6:3659 
Geothermal Energy 
Heat pump and geothermal energy, 6:3659 
Meetings 
Heat pump technology conference, 6:3801 
Heat pump technology conference, 6:3817 
Performance 
Case for high temperature heat pumps (Output temperatures up 
to 220°F), 6:3865 
Technology Assessment 
Heat pump technology conference, 6:3801 
Heat pump technology conference, 6:3817 
HEAT RECOVERY EQUIPMENT 
Design 
Apparatus for recovering heat from exhaust gases of marine 
prime movers (Patent), 6:3845 
Method and apparatus for catalytic heat exchange (Patent), 
6:4051 
Reradiant recuperator developments, 6:3864 
Market 
Heat reclamation from flight simulators. Final report, | 
September 1978-1 March 19780, 6:3847 (AD-A—081754) 
Performance 
Reradiant recuperator developments, 6:3864 
Technology Assessment 
Heat reclamation from flight simulators. Final report, 1 
September 1978-1 March 19780, 6:3847 (AD-A—081754) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
Information Systems 
STES-TIS Technical Information System, 6:3730 (UCRL— 
85064) 
HEAT TRANSFER 
Computerized Simulation 
Computer graphics in heat-transfer simulations, 6:4050 (LA- 
UR—80-3161) 
Reviews 
Heat transfer rate analysis (Book), 6:4049 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also AIR HEATERS 
Design 
Apparatus for generating heat and electrical energy from 
aluminum waste and other inexpensive aluminum products 
(Patent), 6:3583 
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Fabrication 
Prevention and cure of diseased fuel rod simulators, from 
conception to death, by timely and proper inspection 
(PWR), 6:3678 (CONF-801091—6) 
Inspection 
Prevention and cure of diseased fuel rod simulators, from 
conception to death, by timely and proper inspection 
(PWR), 6:3678 (CONF-801091—6) 
Performance 
Limits on the experimental simulation of nuclear fuel rod 
response (PWR), 6:3706 (CONF-801091—9) 
Multidimensional effects in the thermal response of fuel rod 
simulators (PWR), 6:3704 (CONF-801091—5) 
Performance Testing 
Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Control Systems 
Rejected heat air conditioning control system (Patent), 6:3812 _ 
Design 
Temperature control of unoccupied living spaces (Patent), 
6:3814 
HEAVY ION REACTIONS 


See also CHLORINE 35 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 18 REACTIONS 
SULFUR 32 REACTIONS 


Fragmentation 
Central collisions between heavy nuclei at extremely high 
energies: The fragmentation region, 6:4324 
Research 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1979-July 31, 1980 (Johns Hopkins Univ., 
Baltimore, 8/1/79-7/31/80), 6:4341 (DOE/ER/03274—1) 
HEAVY NUCLEI 
Energy Levels 
Nuclear structure from radioactive decay. Annual progress 
report (School of Physics, Georgia Inst. of Technology, 
Atlanta), 6:4343 (DOE/ER/10599—1) 
Energy-Level Density 
Level density and fission probability in spherical and deformed 
nuclei, 6:4345 (LA-tr—80-36) 
Fission 
Level density and fission probability in spherical and deformed 
nuclei, 6:4345 (LA-tr—80-36) 
Fission Barrier 
Level density and fission probability in spherical and deformed 
nuclei, 6:4345 (LA-tr—80-36) 
HEBER GEOTHERMAL FIELD 
Environmental Impacts 
Environmental assessmental, geothermal energy, Heber 
geothermal binary-cycle demonstration project: Imperial 
County, California, 6:3657 (DOE/EA—0119) 
Geothermal Power Plants 
Environmental assessmental, geothermal energy, Heber 
geothermal binary-cycle demonstration project: Imperial 
County, California, 6:3657 (DOE/EA—0119) 
HELIOSTATS 
Design 
Heliostat apparatus (Patent), 6:3640 
HELIUM 
Atom-Molecule Collisions 
Use of pressure broadening data to assess the accuracy of 
CO—He interaction potentials, 6:4289 
HEMATITE 
Sorptive Properties 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
HEMATOPOIETIC SYSTEM 
Delayed Radiation Effects 
External radiation toxicity, 6:4203 (ANL—80-90) 
HEMICELLULOSE 
Extraction 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 


HOT GAS CLEANUP 
Equipment 


Uses 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 


See also DIOXIN 
PYRANS 


Chemical Preparation 
Tetramethyl-1-silacycloprop-2-ene: its characterization and 
reactions, 6:3976 (COO—1713-90) 
Chemical Reactions 
Tetramethyl-1-silacycloprop-2-ene: its characterization and 
reactions, 6:3976 (COO—1713-90) 
Physical Properties 
Tetramethyl-1-silacycloprop-2-ene: its characterization and 
reactions, 6:3976 (COO—1713-90) 
HETEROCYCLIC OXYGEN COMPOUNDS 
Photochemistry 
Infrared laser induced organic reactions. Technical progress 
report, October 15, 1980, 6:3991 (DOE/ER/10592—1) 
Synthesis 
Exploratory research, Tasks A, B, C, and D. Final report, 
August 17-December 31, 1977, 6:3983 (DOE/DP/70106— 


Tl) 
HIGGS BOSONS 
Rest Mass 
Cosmological lower bound on the Higgs-boson mass, 6:4328 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 
Validation of analytical laboratory data for the characterization 
of Hanford defense high-level chemical wastes, 6:3972 
Standards 
Synthetic salt cake standards for analytical laboratory quality 
control, 6:3973 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTIDINE 
Radiosensitivity Effects 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
HOG FUEL 
See WOOD WASTES 
HOLLOW CATHODES 
Absorption 
Noise considerations, signal magnitudes, and detection limits in 
a hollow cathode discharge by optogalvanic spectroscopy, 
6:4096 
Electro-Optical Effects 
Noise considerations, signal magnitudes, and detection limits in 
a hollow cathode discharge by optogalvanic spectroscopy, 
6:4096 
Noise 
Noise considerations, signal magnitudes, and detection limits in 
a hollow cathode discharge by optogalvanic spectroscopy, 
6:4096 
HOPE CREEK-1 REACTOR 
Environmental Impacts 
Assessment of the impacts of the Salem and Hope Creek 
Stations on shortnose sturgeon, ‘Acipenser brevirostrum’ 
lesueur. Technical report, 6:3700 (NUREG—0671) 
HOPE CREEK-2 REACTOR 
Environmental Impacts 
Assessment of the impacts of the Salem and Hope Creek 
Stations on shortnose sturgeon, ‘Acipenser brevirostrum’ 
lesueur. Technical report, 6:3700 (NUREG—0671) 
HOT GAS CLEANUP 
Ceramic fiber filter media for high-temperature, high-pressure 
gas cleanup, 6:3391 (CONF-800428—(Vol.2)) 
Equipment 
Device for cleaning hot gases (Patent), 6:4077 





HOT-DRY-ROCK SYSTEMS 
Equipment 


HOT-DRY-ROCK SYSTEMS 
Resource Assessment 
Igneous-related geothermal systems, 6:3648 (USGS-CIRC— 
790) 
HOTELS 
Energy Efficiency 
Travel, tourism, and energy. Final report, 6:3823 (CONF- 
8005 106—) 
HOUSES 
Design 
Passive and hybrid solar manufactured housing and buildings 
(Includes architectural drawings), 6:3629 (DOE/CS/30384— 
1) 
Plans for passive and hybrid solar manufactured housing and 
buildings, 6:3618 (DOE/CS/30371—1) 
Energy Analysis 
Passive and hybrid solar manufactured housing and buildings 
(Includes architectural drawings), 6:3629 (DOE/CS/30384— 


Passive Solar Cooling Systems 
Development of economic house types based upon passive 
solar energy utilization and energy conservation for high 
density urban planning, 6:3798 (DOE/R5/10104—1) 
Passive Solar Heating Systems 
Development of economic house types based upon passive 
solar energy utilization and energy conservation for high 
density urban planning, 6:3798 (DOE/R5/10104—1) 
Passive and hybrid solar manufactured housing and buildings 
(Includes architectural drawings), 6:3629 (DOE/CS/30384— 
1) 
Plans for passive and hybrid solar manufactured housing and 
buildings, 6:3618 (DOE/CS/30371—1) 
Weatherization 
Optimizing weatherization investments in low-income housing: 
economic guidelines and forecasts. Final report, 6:3803 
(PB—80- 162142) 
HTGR TYPE REACTORS 
Bilateral Agreements 
US/FRG Umbrella Agreement for cooperation in GCR 
development: Fuel, Fission Products and Graphite 
Subprogram. Quarterly status report, June 1, 1980-September 
30, 1980, 6:3683 (GA-A—16088) 
Coated Fuel Particles 
Simulated fission product-SiC interaction in Triso-coated LEU 
or MEU HTGR fuel particles, 6:3684 (ORNL/TM—6991) 
Commercialization 
Utility assessment: the market for the high temperature gas- 
cooled reactor and the incentives for its utilization, 6:3682 
(DOE/SF/02034—T7) 
Fuel Cycle 
Processing of FRG mixed oxide fuel elements at General 
Atomic under the US/FRG cooperative agreement for spent 
fuel elements, 6:3508 (GA-A—16111) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 


See also AMERICAN INDIANS 
URBAN POPULATIONS 


Body Burden 
Recon.truction of chronic dose equivalents for Rongelap and 
Utirik residents: 1954 to 1980, 6:4136 (BNL—51257) 
Death 
Damage/casualty prediction and analysis. Final report, March 
1978-July 1979, 6:4099 (AD-A—081468) 
Demography 
Impacts of climatic change on human society, 6:4115 (CONF- 
7904143—) 
Energy Demand 
NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 
Radiation Doses 
Reconstruction of chronic dose equivalents for Rongelap and 
Utirik residents: 1954 to 1980, 6:4136 (BNL—S51257) 
HVAC SYSTEMS 
Power Transmission Lines 
Human response to interference with TV picture quality, 
6:3673 (EPRI-EL— 1587) 
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Phase-to-phase switching surge design. Addendum to 
Transmission Line Reference Book: 115-138 kV compact line 
design. Final report, 6:3672 (EPRI-EL—1550) 

HYBRID ELECTRIC-POWERED VEHICLES 
Design 
Electrical vehicle and method (Patent), 6:3900 
Environmental Impacts 

Assessment of environmental impacts of electric and hybrid 
vehicles in the near team: DOE demonstration project and 
CAFE, 6:3898 

HYBRID REACTORS 
Fuel Cycle 
Accelerator breeding of fissile material, 6:4385 
HYDRAULIC TURBINES 
Design 
Turbine casings of hydroelectric stations, 6:3590 (PB—80- 
153349) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 


See also ALKANES 
ALKENES 
BENZENE 
BENZOPYRENE 
BIPHENYL 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
TOLUENE 
XYLENES 


Alkylation 

Alkylation effluent flash vaporization with heat recovery 

(Patent), 6:3467 
Catalytic Cracking 

Catalytic cracking with reduced emission of noxious gases 
(Patent), 6:3466 

Method for catalytic cracking heavy oils (Patent), 6:3461 

Catalytic Reforming 

Process for reactivating an iridium-containing catalyst (Patent), 

6:3472 
Chemical Activation 

Fundamental research in homogeneous catalysis as related to 
US energy Problems. Proceedings of a workshop held at 
Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 

Combustion 
Investigation of the combustion characteristics of fuel droplet 
arrays. Final technical report, 6:3578 (DOE/ET/13334—T1) 
Hydrogenation 
Hydrogenation catalyst (Patent), 6:3463 
HYDROCRACKING 
See also CATALYTIC CRACKING 
Catalysts 
Hydrocracking of heavy oils using iron coal catalyst (Patent), 
6:3493 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 
Resource Potential 

Potential for hydropower development at existing dams in 
New England. Volume I. Physical and economic findings 
and methodology. Final report, 6:3586 (PB—80-169121) 

Potential for hydropower development at existing dams in 
New England. Volume II. User’s manual. Final report, 
6:3587 (PB—80-169139) 

Potential for hydropower development at existing dams in 
New England. volume III. State of Connecticut. Final 
report, 6:3588 (PB—80-169147) 

Potential for hydropower development at existing dams in 
New England. Volume VIII. State of Vermont. Final report, 
6:3589 (PB—80-169154) 

HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
Hydraulic Turbines 

Turbine casings of hydroelectric stations, 6:3590 (PB—80- 

153349) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
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HYDROFLUORIC ACID 
Molecule-Molecule Collisions 
Cross-correlation trajectory study of vibrational relaxation of 
HF (v=1—7) by HF (v=0), 6:4295 
HYDROGEN 
Absorption 
Characterization of the hydrogen adsorption/absorption 
process for Nb(110) with surface spectroscopy, 6:3931 
Adsorption 
Characterization of the hydrogen adsorption/absorption 
process for Nb(110) with surface spectroscopy, 6:3931 
Chemical Reactions 
Ab initio calculation of transition state normal mode properties 
and rate constants for the H(T)+CH,(CD.,) abstraction and 
exchange reactions, 6:3997 
Compression 
Shock compression data for liquids. II. Condensed hydrogen 
and deuterium, 6:3981 
Diffusion 
NMkR studies of structure and diffusion in titanium 
intermetallic hydrides, 6:3937 (MLM—2787(OP)) 
Distribution 
Study of the behavior of gas distribution equipment in 
hydrogen service: Phase II, 6:3575 (CONF-801055—5) 
Equations of State 
Shock compression data for liquids. II. Condensed hydrogen 
and deuterium, 6:3981 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Photoionization 
Iterative static-exchange‘techniques applied to low-energy 
collisions of electrons with molecular ions: Hz *, CH*, and 
Ne *, 6:4277 
Photoionization of (H2): and the clusters of O2 molecules, 
6:4280 
Purification 
Rare earth-containing alloys and method for purification of 
hydrogen gas therewith (Patent), 6:3574 
Separation Processes 
Cryogenic process for separating synthesis gas (Patent), 6:3573 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN IONS 
See also HYDROGEN IONS 2 PLUS 
Ton Sources 
Regular and asymmetric n. gative ion magnetron sources with 
grooved cathodes, 6:4062 
HYDROGEN IONS 2 PLUS 
Electron-Ion Collisions 
Iterative static-exchange techniques applied to low-energy 
collisions of electrons with molecular ions: H2 *, CH*, and 
Ne *, 6:4277 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
Thermochemical Processes 
Process aspects of hydrogen production using the Tandem 
Mirror Reactor, 6:3572 (UCRL—84285) 
Waste Product Utilization 
Apparatus for generating heat and electrical energy from 
aluminum waste and other inexpensive aluminum products 
(Patent), 6:3583 
HYDROTHERMAL SYSTEMS 
Resource Assessment 
Hydrothermal convection systems with reservoir temperatures 
2 90°C, 6:3649 (USGS-CIRC—790) 
HYDROXYBENZOIC ACID-ORTHO 
See SALICYLIC ACID 


HYDROXYL RADICALS 
Fluorescence 
Balanced cross-rate model for saturated molecular fluorescence 
in flames using a nanosecond pulse length laser, 6:3999 
HYDROXYLASE 
Bioassay 
Carcinogenesis, 6:4246 (ANL—80-90) 
Enzyme Activity 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
HYDROXYUREA 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
HYGAS PROCESS 
Pilot Plants 
Assessment of HYGAS mechanical equipment, 6:3315 
(DOE/MC/02615—T1) 
Technology Assessment 
Assessment of HYGAS mechanical equipment, 6:3315 
(DOE/MC/02615—T1) 
HYPERTHERMIA 
Response Modifying Factors 
Effect of hyperthermia alone, or combined with x-rays, on the 
incidence of oncogenic transformations in vitro, 6:4223 
(COO—4733-2) 
HYPOXIA 
See ANOXIA 


ICES 
Bibliographies 
Total energy systems for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 
March 1980, 6:3876 (PB—80-808439) 
Energy Conservation 
Site and source energy savings of district heating and cooling 
with heat pumps, 6:3878 
Heat Pumps 
Site and source energy savings of district heating and cooling 
with heat pumps, 6:3878 
ILLINIUM 
See PROMETHIUM 
IMIDAZOLES 


See also BENZIMIDAZOLES 
HISTIDINE 


Radioprotective Substances 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
Toxicity 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLEMENTATION 
DOE administration of grants to implement cost-effective 
energy conservation measures, 6:3763 
IMPURITIES 
Evaluation 
Kaolins: sources of differences in cation-exchange capacities 
and cesium retention, 6:4135 
Geographical Variations 
Spatial variability of rain water impurities in mesoscale events, 
6:4121 (COO—1199-61) 
INCIDENTS 
See ACCIDENTS 
INDIA 
Meteorology 
Observation system used to study the marine boundary layer 
over the Bay of Bengal during summer MONEX 79, 6:4118 





INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
FOUNDRIES 
NATURAL GAS PROCESSING PLANTS 
WASTE PROCESSING PLANTS 


Dryers 
Design and operation of FBC hot gas producers for industrial 
and agricultural drying, 6:3411 (CONF-800428—(Vol.2)) 
Exhaust Systems 
A computer program for recirculation system design. 
Technical report, 6:4075 (PB—80-164858) 
Gaseous Wastes 
Method and apparatus for the combustion of waste gases 
(Patent), 6:3861 
Method of recovering energy from converter exhaust gases 
(Patent), 6:3584 
Heat Pumps 
Case for high temperature heat pumps, 6:3865 
Heat Recovery Equipment 
Energy saving system for retrieving heat loss from an 
electrical apparatus (Patent), 6:3860 
Load Management 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
Machine Tools 
Technology of machine tools. Volume 5. Machine tool 
accuracy, 6:4014 (UCRL—52960-5) 
Power Demand 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
Power Generation 
Method of recovering energy from converter exhaust gases 
(Patent), 6:3584 
Steam Generators 
Economic evaluation of fluidized bed coal burning facilities for 
industrial steam generation, 6:3399 (CONF-800428—(Voi.2)) 
Thermal Insulation 
Thermal insulation for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 
Mar 80, 6:3807 (PB—80-808488) 
INDUSTRIAL WASTES 
Combustion 
Method and apparatns for the combustion of waste gases 
(Patent), 6:3861 
Toxicity 
Effects of coal-gasification sour water on xenopus laevis 
embryos, 6:3345 
INFORMATION SYSTEMS 
Inventories 
Inventory of sources of computerized ecological information, 
6:4117 (ORNL—5441/R1) 
Management 
Broad knowledge of information technologies: a prerequisite 
for the effective management of the integrated information 
system, 6:4417 (SERI/TP—750-926) 
Mathematical Models 
Relativism and views in a conceptual data base model, 6:4409 
(LBL—10752) 
Numerical Data 
Numerical Data Advisory Board assembly of mathematial and 
physical sciences, 6:4415 (DOE/CH/93029—1) 
Text Editors 
Text processing for technical reports (direct computer-assisted 
origination, editing, and output of text), 6:4405 (ANL—80- 
52 


) 
INFORMATION THEORY 
Mathematical Models 
Relativism and views in a conceptual data base model, 6:4409 
(LBL—10752) 
INFORMATION VALIDATION 
System concept paper for edit and audit enhancements to the 
FRS (Contains glossary of statistical terms), 6:4416 
(DOE/EIA/10745—T1) 
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INFRARED THERMOGRAPHY 
Performance 
Thermography: testing of the thermal insulation and 
airtightness of buildings, 6:3804 (PB—80-164445) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INJECTION WELLS 
Design 

Multiple-purpose underground fluid injection system (Patent), 

6:4019 
IN-SITU GASIFICATION 
Coal Tar 

Characterization of Pricetown I underground gasification 

knockout pot condensates, 6:3318 (MLM—2782) 
Environmental Impacts 
Ground-water effects of underground coal gasification 
experiments in Northeastern Wyoming, 6:3346 
Performance Testing 
Underground conversion of Texas lignite, 6:3331 
IN-SITU PROCESSING 
See also IN-SITU GASIFICATION 
IN-SITU RETORTING 
Environmental Effects 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period, 6:4130 
(DOE/LC/10787—63) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4131 (DOE/LC/10787—63(Vol.1)) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4132 (DOE/LC/10787—63(Vol.2)) 

IN-SITU RETORTING 
Environmental Effects 

GKI water quality studies. Progress report, 6:4147 

(DOE/LC/10787—64) 
Water Pollution 
GKI water quaiity studies. Progress report, 6:4147 
(DOE/LC/10787—64) 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRALS 
Calculation Methods 
Computing elliptic integrals by duplication, 6:4408 
INTEGRATED CIRCUITS 
Packaging 

Hermetic sealing of hybrid microcircuits. Final report, 6:4060 

(BDX—613-2486) 
Sealing Materials 

Hermetic sealing of hybrid microcircuits. Final report, 6:4060 

(BDX—613-2486) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERFACES 
Surface Properties 

The effects of surface phenomena on the spreading of oil on 

water, 6:3476 (PB—80-163629) 
INTERFERON 
Biological Effects 
Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERMOLECULAR FORCES 
Symmetry 
Symmetry in the polarization expansion for intermolecular 
forces, 6:4288 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 
Catalytic Converters 
Catalytic converter (Patent), 6:3908 
Control Systems 

Engine load detection system for automatic power transmission 

(Patent), 6:3881 
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Design 
Internal combustion engine (Patent), 6:3882 
Pre-cleaner for combustion engines (Patent), 6:3885 
Exhaust Gases 
Exhaust gas temperature detection by injection of time-varying 
current (Patent), 6:3890 
Turbocharging of small internal combustion engines as a means 
of improving engine/application system fuel economy. Final 
report, 10 February 1978-24 February 1979, 6:3879 (AD-A— 
081442) 
Exhaust Recirculation Systems 
Exhaust gas recycling system (Patent), 6:3905 
Fuel Consumption 
Turbocharging of small internal combustion engines as a means 
of improving engine/application system fuel economy. Final 
report, 10 February 1978-24 February 1979, 6:3879 (AD-A— 
081442) 
Fuel Systems 
Fuel control method and system with a circuit for operating 
valve in effective working range (Patent), 6:3889 
Fuel-Air Ratio 
Four-stroke reciprocatory internal combustion engine and 
method of operating such an engine (Patent), 6:3883 
Method of controlling the air-fuel ratio of an air-fuel mixture 
provided for an internal combustion engine and a system for 
executing the method (Patent), 6:3884 
Gas Flow 
Four-stroke reciprocatory internal combustion engine and 
method of operating such an engine (Patent), 6:3883 
Lubricating Oils 
Lubricant (Patent), 6:3886 
Mechanical Transmissions 
Engine load detection system for automatic power transmission 
(Patent), 6:3881 
Pollution Control Equipment 
Exhaust gas purifying device (Patent), 6:3906 
Superchargers 
Turbocharging of small internal combustion engines as a means 
of improving engine/application system fuel economy. Final 
report, 10 February 1978-24 February 1979, 6:3879 (AD-A— 
081442) 
INVESTMENT 
Calculation Methods 
Energy: principles for the calculation of the annual investments 
and foreign currencies derived from the EFOM model using 
the DEVIN software. Final report, 6:3755 (EUR—6789-EN) 
IODATES 
Adsorption 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
IODINATED AROMATIC HYDROCARBONS 
Photoionization 
Resonance enhanced two-photon ionization studies in a 
supersonic molecular beam: Bromobenzene and iodobenzene, 
6:4282 
IODINE 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Molecule-Molecule Collisions 
Crossed molecular beam studies of chemiluminescent reactions: 
F,VI2, Bro, and ICI, 6:4286 
Raman Effect 
Selective preparation of excited vibrational states using the 
stimulated resonance Raman effect, 6:4281 
Stimulated Emission 
Selective preparation of excited vibrational states using the 
stimulated resonance Raman effect, 6:4281 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 


IRIDIUM ALLOYS 
Temperature 


IODINE 125 
Biological Accumulation 
Tissue deposition and metabolism of '**I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 
Blood-Plasma Clearance 
Tissue deposition and metabolism of '*°I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 
Mutagenesis 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
IODINE 129 
Moessbauer Effect 
A resonance Raman/iodine Moessbauer investigation of the 
starch-iodine structure: aqueous solution and iodine vapor 
preparations. Interim report, 6:3975 (AD-A—082306) 
IODINE CHLORIDES 
Molecule-Molecule Collisions 
Crossed molecular beam studies of chemiluminescent reactions: 
F2+2, Bre, and ICI, 6:4286 
IODINE COMPLEXES 
Molecular Structure 
A resonance Raman/iodine Moessbauer investigation of the 
starch-iodine structure: aqueous solution and iodine vapor 
preparations. Interim report, 6:3975 (AD-A—082306) 
Raman Spectra 
A resonance Raman/iodine Moessbauer investigation of the 
starch-iodine structure: aqueous solution and iodine vapor 
preparations. Interim report, 6:3975 (AD-A—082306) 
IODODEOXYURIDINE 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
ION BEAMS 
Hydrodynamic response of plasma channels to propagating ion 
beams, 6:4400 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING 
Electron Emission 
Convoy electron production in polycrystalline and 
monocrystalline targets, 6:4348 (CONF-801111—21) 
ION IMPLANTATION 
Cryostats 
Variable-temperature ion—implantation cryostat, 6:4015 
ION RINGS 
Orbits 
Ergodic orbits in particle simulations of strong ion rings. 
Memorandum report, 6:4378 (AD-A—081391) 
ION SOURCES 
See also PENNING ION SOURCES 
Cathodes 
Regular and asymmetric negative ion magnetron sources with 
grooved cathodes, 6:4062 
Design 
Low temperature ion source for calutrons (Patent), 6:3571 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONOSPHERE 
Research Programs 
Proceedings of the solar-terrestrial workshop, 6:4271 (LA— 
8522C) 
IRIDIUM 
Catalytic Effects 
Process for reactivating an iridium-containing catalyst (Patent), 
6:3472 
IRIDIUM ALLOYS 
Superconductivity 
Superconductivity in amorphous TsTo transition metal alloys 
(Ts =Nb, Ta; Tg=Rh, Ir), 6:3929 
Transition Temperature 
Superconductivity in amorphous TsTp» transition metal alloys 
(Ts = Nb, Ta; Tp=Rh, Ir), 6:3929 





Catalytic Effects 

Homogeneous catalysts for utilization of synthesis gas as a 

reducing agent, 6:3576 
IRON 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GIBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Catalytic Effects 

Transfer of hydrogen by hydroaromatics. 1. Mechanism of 
dehydrogenation/hydrogenation in tetralin/iron catalyst 
systems, 6:3986 

Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 


involving 58 elements common to radioactive waste package 


systems, 6:3977 (LBL—11448) 


ic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
Ion Channeling 
Channeling study of Sb trapping in Fe-Ti-C-Sb alloys, 6:3949 
Magnetic Properties 
Study of the temperature dependence of spin-wave excitations 
in Fe/sub x/Cr/sub 1-x/, 6:3914 (BNL—28449) 
Neutron Flux 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1, 1978-April 30, 1978 (MgO-Fe), 6:4354 (GA-A— 
14928(Add.)) 
Trapping 
Channeling study of Sb trapping in Fe-Ti-C-Sb alloys, 6:3949 
IRON BASE ALLOYS 


See also CAST IRON 
STEELS 


Fracture Properties 
High toughness-high strength iron alloy (Patent), 6:3934 
Production 
High toughness-high strength iron alloy (Patent), 6:3934 
Yield Strength 
High toughness-high strength iron alloy (Patent), 6:3934 
IRON COMPLEXES 
Catalytic Effects 
Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—TS5) 
Fabrication 
Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—T5) 
IRON HYDRIDES 
Crystal Structure 
NMR studies of structure and diffusion in titanium 
intermetallic hydrides, 6:3937 (MLM—2787(OP)) 
IRON-NICKEL BATTERIES 
Chemical Effluents 
Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 
ISOMERIZATION 
Catalysts 
Catalyst for disproportionation/double-bond isomerization of 
olefins (Patent), 6:3988 
IUDR 
See IODODEOXYURIDINE 
IUS 
See TOTAL ENERGY SYSTEMS 
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J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN 
Criticality 
Recent research and development activities on nuclear 
criticality safety in Japan, 6:3554 (SAND—80-1675) 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Production 
Hydrogenation catalyst (Patent), 6:3463 


K 


K01 
See KAONS NEUTRAL SHORT-LIVED 
K02 
See KAONS NEUTRAL LONG-LIVED 
KAOLIN 
Impurities 
Kaolins: sources of differences in cation-exchange capacities 
and cesium retention, 6:4135 
Ton Exchange 
Kaolins: sources of differences in cation-exchange capacities 
and cesium retention, 6:4135 
X-Ray Diffraction 
Kaolins: sources of differences in cation-exchange capacities 
and cesium retention, 6:4135 
KAONS 
Pair Production 
Amplitude analysis of the K” K* system produced in the 
reactions 7~ p—K~ K* nad 7* n—+K~ K* pa6 GeV/c, 6:4312 
KAONS NEUTRAL LONG-LIVED 
Form Factors 
Measurement of the K°/sub L/ form factors from K°/sub 
L/—-7pv decays in the 12-foot bubble chamber, 6:4313 
Semileptonic Decay 
Measurement of the K°/sub L/ form factors from K°/sub 
L/—7v decays in the 12-foot bubble chamber, 6:4313 
KAONS NEUTRAL SHORT-LIVED 
Particle Production 
Neutral strange particle production in antiproton-proton 
reactions at 3.0 GeV/c, 6:4308 
KENTUCKY 
Ecology 
SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3341 (DOE/OR/03054—T(Vol.1)) 
Geology 
SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3341 (DOE/OR/03054—T(Vol.1)) 
Land Use 
SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3341 (DOE/OR/03054—T(Vol.1)) 
KERMA 
(Total kinetic energy of charged particles produced by ionizing 
radiation per unit mass of irradiated material in ergs per gram.) 
Calculation Methods 
Kerma factor for neutron energies below 30 MeV, 6:4356 
KEVLAR 
See ARAMIDS 
KIDNEYS 
Radionuclide Kinetics 
Tissue deposition and metabolism of '**I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 
KNOCK-ON ELECTRONS 
See ELECTRONS 
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KRYPTON 
Atom-Molecule Collisions 
Mass and orientation effects in dissociative collisions-between 
rare gas atoms and alkali halide molecules, 6:4296 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 


L 


LABELLED COMPOUNDS 


See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 


Chemical Preparation 

Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 

Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 

LABORATORY EQUIPMENT 
See also SAMPLERS 
Control Systems 
Method developed to model and to control complex systems, 
6:4013 (UCRL—50025-80-2) 
LAKES 
See also GREAT LAKES 
Thermal Pollution 

Methodology for evaluation of multiple power plant cooling 
system effects. Volume V. Methodology application to 
prototype: Cayuga Lake. Final report, 6:3668 (EPRI-EA— 
1111(Vol.5)) 

Water Chemistry 
Acid-base balance in lake water, 6:4141 (IVL-B—540) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 

Neutral strange particle production in antiproton-proton 

reactions at 3.0 GeV/c, 6:4308 
LAMBDA-2250 RESONANCES 
Mass 

Charm baryons: observed in bubble chambers, 6:4304 (BNL— 
28354) 

Weak Hadronic Decay 

Charm baryons: observed in bubble chambers, 6:4304 (BNL— 
28354) 

LAMELLAE 
Aqueous Solutions 

Viscosity of the internal aqueous phase of unilamellar 
phospholipid vesicles, 6:4176 
RECLAMATION 

Environmental Effects 
Ecosystem concept and land reclamation, 6:3362 
Hydrology 
Hydraulic properties and hydrogeologic mapping of reclaimed 
Gulf Coast lignite mines, 6:3361 
Recommendations 
Texas mining and the visual resource, 6:3364 
Revegetation 
Revegetation of drastically disturbed lands, 6:3363 
LAND TRANSPORT 
Fuel Substitution 

The transition to road transport fuels from coal: a preliminary 

study, 6:3910 (PB—80-158991) 
LAND USE 
Biological Effects 
Impacts of urban development upon allergenic polien in a 
desert city, 6:4261 
LANDFILLS 
See SANITARY LANDFILLS 
LANTHANUM 
Activation Analysis ; 

Uranium hydrogeochemical and stream sediment 

reconnaissance of the Gillette NTMS quadrangle, Wyoming, 


LASERS 
Power 


including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

LANTHANUM COMPOUNDS 
Electric Conductivity 

Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 

Ion Implantation 

Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 

LASER FUSION REACTORS 
Optical Systems 

Development of fluorides for high-power laser optics. Final 
report for 27 June-30 September 1980, 6:4368 (UCRL— 
15298) 

Research Programs 

Laser program annual report, 1979, 6:4391 (UCRL—50021- 
79(Vol.1)) 

Laser program annual report, 1979, 6:4392 (UCRL—50021- 
79(Vol.3)) 

Targets 

Relative responses of CsI and Au photocathodes to 70-psec, 

500-eV x-ray pulses, 6:3570 
LASER IMPLOSIONS 
Measuring Methods 

Laser program annual report, 1979, 6:3569 (UCRL—50021- 
79(Vol.2)) 

LASER ISOTOPE SEPARATION 
Research Programs 
Laser program annual report, 1979, 6:4392 (UCRL—S50021- 
79(Vol.3)) 
LASER MIRRORS 
Fabrication 
Hot pressed SiC-high power laser mirror (Patent), 6:4041 
LASER RADIATION 
Beam Optics 

Relative responses of CsI and Au photocathodes to 70-psec, 

500-eV x-ray pulses, 6:3570 
Scattering 

Normalization of the scattered light from an isolated defect 

illuminated by a Gaussian beam, 6:4036 (BDX—613-2391) 
LASER TARGETS 
Ablation 

Preheat studies for foils accelerated by ablation due to laser 

irradiation, 6:4399 
Design 

Laser program annual report, 1979, 6:3569 (UCRL—50021- 

79(Vol.2)) 
Fabrication 

Laser program annual report, 1979, 6:3569 (UCRL—50021- 

79(Vol.2)) 
Shock Waves 
H-division quarterly report, April-June 1980, 6:4366 (UCID— 
18574-80-2) 
Velocimeters 
Doppler velocimeter for laser accelerated targets, 6:4093 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
Design 

Far-infrared laser tuned by the dynamic Stark effect (Patent), 

6:4043 
Monitoring 

Simple laser power-monitor for use with moderate power 

infrared lasers, 6:4037 
Power 

Simple laser power-monitor for use with moderate power 

infrared lasers, 6:4037 





Power Amplifiers 
Efficient laser amplifier using sequential pulses of different 
wavelengths (Patent), 6:4045 


Electron-beam-sustained blue/green laser pump, 6:4031 (AD- 

A—08 1423) 
Radiation Sources 

Vacuum ultraviolet and x-ray light source and method and 
short wavelength laser pumped by said light source (Patent), 
6:4040 

Reaction Kinetics 

Electron-beam-sustained blue/green laser pump, 6:4031 (AD- 
A—081423) 

Study in molecular lasers. Final technical report, 1 Jun 75-15 
Dec 79, 6:4034 (AD-A—081982) 

Tuning 

Far-infrared laser tuned by the dynamic Stark effect (Patent), 

6:4043 
LATENT HEAT STORAGE 
Heat Exchangers 
Active heat exchange system development for latent heat 
thermal energy storage, 6:3728 (DOE/NASA/0038—80/2) 

LATEROLOGGING 

See RESISTIVITY LOGGING 
LATTICES (CRYSTAL) 

See CRYSTAL LATTICES 
LAURYL RADICALS 

See DODECYL RADICALS 
LEAD 

Activation Anatysis 

Multielement proton activation analysis: application to airborne 

particulate matter, 6:3965 
Charged-Particle Transport 

Stopping power of matter for alpha particles at extreme 

relativistic energies, 6:4355 
Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

LEAD ALLOYS 
Chemical Reaction Kinetics 

LiPb, a novel material for fusion applications, 6:4397 

(UWFDM—378) 
Compatibility 

LiPb, a novel material for fusion applications, 6:4397 

(UWFDM—378) 
Tritium Recovery 

LiPb, a novel material for fusion applications, 6:4397 

(UWFDM—378) 
LEAD COMPOUNDS 
Electric Conductivity 

Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 

Ion Implantation 

Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 
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LEAD-ACID BATTERIES 
Chemical Effluents 
Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 


Industrial battery stack (Patent), 6:3736 
Fabrication 

Temperature controlled, auto timed, variable amperage 
cascading-water formation method for use with high 
antimony and maintenance free lead-acid batteries (Patent), 
6:3742 

Plates 

Battery plate separator and battery containing the same 

(Patent), 6:3739 
LEAK DETECTORS 
Design 

Method and means of passive detection of leaks in buried pipes 

(Patent), 6:4028 
LEASES 
Public Opinion 

Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

Socio-Economic Factors 

Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

LEASING 
Environmental Impacts 

Environmental assessment of an active oil field in the 
northwestern Gulf of Mexico, 1977-1978. Volume II. Data 
management and biological investigations. Annual report, 
1977-1978, 6:4150 (PB—80- 165970) 

Socio-Economic Factors 

Alaska OCS socioeconomic studies program. Technical report 
number 37. Western Gulf of Alaska petroleum development 
scenarios: transportation systems analysis. Final report, 
6:3474 (PB—80-166630) 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80- 166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80-166655) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, Volume 2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80-166671) 

Alaska OCS socioeconomic studies program. Technical report 
number 30. Northern and western Gulf of Alaska petroleum 
development scenarios: commercial fishing industry analysis. 
Final report, 6:4163 (PB—80-166697) 

Alaska OCS socioeconomic studies program. Technical report 
number 42. Lower Cook Inlet petroleum development 
scenarios: economic and demographic analysis. Final report, 
6:4164 (PB—80-166705) 

LEGUMINOSAE 
Metabolism 
Evidence that auxin-induced growth of soybean hypocotyls 
involves proton excretion, 6:4201 
LET 
(Linear Energy Transfer.) 
Biological Radiation Effects 

Irradiations with the track segment facility and the analysis of 

data, 6:4218 (COO—4733-2) 
Measuring Instruments 

Detector for the direct measurement of LET distributions from 

irradiation with fast neutrons, 6:4362 
LETHAL MUTATIONS 
Radioinduction 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—80-90) 
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LEUKEMIA 
Radioinduction 
External radiation toxicity, 6:4203 (ANL—80-90) 
Reviews 
Human diseases associated with defective DNA repair, 6:4191 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEUKEMOGENESIS 
Medical Surveillance 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
LEUKOPOIESIS 
Pathological Changes 
External radiation toxicity, 6:4203 (ANL—80-90) 
LEVITATED TRAINS 
Bibliographies 
Tracked air cushion vehicle and magnetic levitation. 1964- 
March 1980 (citations from the NTIS Data Base). Report for 
1964-Mar 80, 6:3896 (PB—80-809833) 
Tracked air cushion vehicles and magnetic levitation. 1976- 
March 1980 (citations from the Engineering Index Data 
Base). Report for 1976-Mar 80, 6:3897 (PB—80-809841) 
LIFE SPAN 
Delayed Radiation Effects 
Biological and health effects of radon: a review, 6:4231 
Genetic Variability 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
Ontogenesis 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
LIGASES 
Enzyme Activity 
Levels of formyltetrahydrofolate synthetase and 
methylenetetrahydrofolate dehydrogenase in methanogenic 
bacteria, 6:4192 
LIGHTING SYSTEMS 
Calculation Methods 
Procedure for calculating interior daylight illumination with a 
programmable hand calculator, 6:3800 (LBL—11186) 
Energy Conservation 
Assistance in local government energy conservation in 
Massachusetts. Energy management in municipal street 
lighting, 6:3872 (PB—80-156201) 
LIGNIN 
Extraction 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
Uses 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
LIGNITE 
Production 
How to undermine the system (Problems created by limited 
surface mineable reserves and large underground mineable 
reserves), 6:3354 
Uses 
Techniques for assaying the value of lignite-based fertilizers, 
6:3334 
LIMESTONE 
Materials Handling 
Wet and dry limestone feeding using an L-valve, 6:3409 
(CONF-800428—(Vol.2)) 
Sorptive Properties 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also SUPERHILAC 
Performance 
Optimized design for PIGMI, 6:4081 (LA-UR—80-3193) 
Pion Beams : 
Optimized design for PIGMI, 6:4081 (LA-UR—80-3193) 
LINEAR ENERGY TRANSFER 
See LET 


LINEAR Z PINCH DEVICES 
Electric Currents 
Voltage and current sensors for a high-density z-pinch 
experiment, 6:4375 
Electric Potential 
Voltage and current sensors for a high-density z-pinch 
experiment, 6:4375 
Transducers 
Voltage and current sensors for a high-density z-pinch 
experiment, 6:4375 


Fabrication 

Fabrication of a Kevlar liner assembly, 6:3940 (BDX—613- 
2406) 

LINUS REACTORS 
Transport Theory 

Linus cycle calculations including plasma transport and 
resistive flux loss in an incompressible liner, 6:4370 
(MSNW—80-1144-4) 

LIPIDS 
Quantitative Chemical Analysis 

Phytanyl-glycerol ethers and squalenes in the archaebacterium 
Methanobacterium thermoautotrophicum, 6:4196 

Squalenes, phytanes and other isoprenoids as major neutral 
lipids of methanogenic and thermoacidophilic archaebacteria, 
6:4195 

LIPOSOMES 
Biological Localization 

Liposomes as biological carriers: new therapeutic approaches 
to metal toxicity and malignant tumors, 6:4188 (ANL—80- 
90) 

LIQUEFIED NATURAL GAS 
Production 
Floating gas liquefaction installation (Patent), 6:3486 
Risk Assessment 

Development of risk-benefit-cost analysis for policy 
formulation (with aualysis of LNG operations as a case 
study), 6:3487 (PB—80-165103) 

Development of risk-benefit-cost analysis for policy 
formulation (with analysis of LNG operations as a case 
study). Appendices and bibliography, 6:3488 (PB—80- 
165111) 

Storage 
Floating gas liquefaction installation (Patent), 6:3486 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUIDS 
Kerr Effect 

Comparison of effective polarizabilities from electro-optical 
experiments using microscopic and macroscopic theories of 
the local electric field, 6:4300 

Light Scattering 

Comparison of effective polarizabilities from electro-optical 
experiments using microscopic and macroscopic theories of 
the local electric field, 6:4300 

Voigt Effect 

Comparison of effective polarizabilities from electro-optical 
experiments using microscopic and macroscopic theories of 
the local electric field, 6:4300 

LITHIUM 
Emission Spectroscopy 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

LITHIUM ALLOYS 
Chemical Reaction Kinetics 

LiPb, a novel material for fusion applications, 6:4397 

(UWFDM—378) 





Compatibility 
LiPb, a novel material for fusion applications, 6:4397 
(UWFDM—378) 
Tritium Recovery 
LiPb, a novel material for fusion applications, 6:4397 
(UWFDM—378) 
LITHIUM FLUORIDES 
Forging 
Development of fluorides for high-power laser optics. Final 
report for 27 June-30 September 1980, 6:4368 (UCRL— 
15298) 
Refractivity 
Temperature variation of the refractive indices of yttrium 
lithium fluoride, 6:3951 
LITHIUM-SULFUR BATTERIES 
Performance Testing 
Fifty cell test facility, 6:3734 (ANL—80-50) 
Research 
Lithium/iron sulfide batteries for electric-vehicle propulsion 
and other applications. Progress report, October 1979-March 
1980, 6:3733 (ANL—80-49) 
LIVER 
Biological Models 
Carcinogenesis, 6:4246 (ANL—80-90) 
Dynamic Function Studies 
Regulation of retinol-binding protein metabolism in cultured 
rat liver cell lines, 6:4198 (COO—4733-2) 
Radionuclide Kinetics 
Tissue deposition and metabolism of '** I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 
LMFBR TYPE REACTORS 
Coolants 
Sodium, 6:3688 (HEDL-SA—1977) 
Fuel Pins 
Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 
Reactor Safety 
Application of differential sensitivity theory to transients with 
scram, 6:3708 (CONF-801107—34) 
Test Facilities 
Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 
Transients 
Application of differential sensitivity theory to transients with 
scram, 6:3708 (CONF-801107—34) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
Control Equipment 
Control logic for an inverter ripple controlled power system 
(Patent), 6:3675 
Economics 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
Feasibility Studies 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
LOFT REACTOR 
Control Rooms 
LOFT advanced control room operator diagnostic and display 
system (ODDS), 6:3699 (CONF-801103—9) 
Reactor Control Systems 
LOFT advanced control room operator diagnostic and display 
system (ODDS), 6:3699 (CONF-801103—9) 
Reactor Operation 
LOFT: a nuclear plant providing realistic answers to PWR 
licensing issues, 6:3702 (CONF-8010103—6) 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
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LOSS OF COOLANT 
After-Heat Removal 
LOFT small break experiments: importance and effectiveness 
of steam generators and natural circulation (PWR), 6:3710 
(CONF-8010103—5) 
Containment Systems 
BEACON/MOD: a computer program for thermal-hydraulic 
analysis of .iuclear reactor containments - user's manual, 
6:3716 (NUREG/CR—1148) 
Heat Transfer 
LOFT small break experiments: importance and effectiveness 
of steam generators and natural circulation (PWR), 6:3710 
(CONF-8010103—5) 
Semisclae program (PWR), 6:3709 (CONF-8010103—4) 
Hydraulics 
LOFT small break experiments: importance and effectiveness 
of steam generators and natural circulation (PWR), 6:3710 
(CONF-8010103—5) 
Semisclae program (PWR), 6:3709 (CONF-8010103—4) 
Test Facilities 
Limits on the experimental simulation of nuclear fuel rod 
response (PWR), 6:3706 (CONF-801091—9) 
Multidimensional effects in the thermal response of fuel rod 
simulators (PWR), 6:3704 (CONF-801091—5) 
Need and procedure for calibration of fuel rod simulators 
(PWR), 6:3705 (CONF-801091—7) 
Semisclae program (PWR), 6:3709 (CONF-8010103—4) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW INCOME GROUPS 
Houses 
Optimizing weatherization investments in low-income housing: 
economic guidelines and forecasts. Final report, 6:3803 
(PB—80-162142) 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
Federal Assistance Programs 
Federal financial assistance for hydroelectric power, 6:3585 
(DOE/RA—0055) 
Financing 
Federal financial assistance for hydroelectric power, 6:3585 
(DOE/RA—0055) 
LOW-LEVEL RADIOACTIVE WASTES 
Transport 
Puncture resistance of Type B transport systems, 6:4008 
(SAND—80-0762C) 
LUBRICANTS 


See also LUBRICATING OILS 
SOLID LUBRICANTS 


Water-based phosphonate lubricants (Patent; for metal cutting, 
grinding, and forming), 6:3863 
Reviews 
Fluid film lubrication (Book), 6:4025 
LUBRICATING OILS 
See also WASTE OILS 
Bibliographies 
Lubricating oil analysis for wear monitoring (citations from the 
NTIS Data Base). Report for 1964-April 1980, 6:4003 (PB— 
80-807688) 
Chemical Analysis 
Lubricating oil analysis for wear monitoring (citations from the 
NTIS Data Base). Report for 1964-April 1980, 6:4003 (PB— 
80-807688) 
Chemical Preparation 
Lubricant (Patent), 6:3886 
LUBRICATION 
Reviews 
Fluid film lubrication (Book), 6:4025 
LUMINAL 
See PHENOBARBITAL 
LUNGS 
Delayed Radiation Effects 
Biological and health effects of radon: a review, 6:4231 
External radiation toxicity, 6:4203 (ANL—80-90) 
Dynamic Function Studies ‘ 
Pulmonary retention of coal dusts, 6:4251 (UR—3490-1876) 
Pathological Changes 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
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LUTETIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

LYAPUNOV METHOD 
Dimensions 
Dimension of strange attractors, 6:4377 
LYASES 
Biosynthesis 
Carcinogenesis, 6:4246 (ANL—80-90) 
LYMPH NODES 
Delayed Radiation Effects 
External radiation toxicity, 6:4203 (ANL—80-90) 
LYMPHOCYTES 
Cell Proliferation : 

Virus-induced cellular immunity to simian virus 40 tumor- 
specific surface antigen(s) in adult LVG:LAK hamsters, 
6:4194 

LYMPHOID CELLS 
See LYMPHOCYTES 

LYMPHOPOIESIS 
See LEUKOPOIESIS 


MA 956 
See IRON BASE ALLOYS 
MACHINE TOOLS 
Accuracy 

Technology of machine tools. Volume 5. Machine tool 

accuracy, 6:4014 (UCRL—52960-5) 
Technology Assessment 
Technology of machine tools. Volume 5. Machine tool 
accuracy, 6:4014 (UCRL—52960-5) 
MACHINING 
See also ELECTROCHEMICAL MACHINING 
Chemical Composition 

Water-based phosphonate lubricants (Patent; for metal cutting, 

grinding, and forming), 6:3863 
Lubricants 

Water-based phosphonate lubricants (Patent; for metal cutting, 

grinding, and forming), 6:3863 
MACROPHAGES 
Biological Functions 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
Phagocytosis 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
MAGMA SYSTEMS 
Resource Assessment 

Igneous-related geothermal systems, 6:3648 (USGS-CIRC— 

790) 
MAGNESIUM 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 


Extraction 
Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 


Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
MAGNESIUM ALLOYS 
Phase Diagrams 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
MAGNESIUM OXIDES 
Neutron Flux 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1, 1978-April 30, 1978 (MgO-Fe), 6:4354 (GA-A— 
14928(Add.)) 
MAGNET COILS 
Safety 
Sensor for detecting changes in magnetic fields (Patent), 6:4402 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also MAGNETIC ENERGY STORAGE EQUIPMENT 
Research 
Project summary data mechanical, magnetic, and underground 
energy storage program, 6:3722 (DOE/TIC—11276) 
MAGNETIC ENERGY STORAGE EQUIPMENT 
Rock Caverns 
Annular rock caverns for energy storage under Fourier 
expendable stress fields., 6:3723 
MAGNETIC FIELD REVERSAL 
Transient field reversal with a proton layer. Memorandum 
report, 6:4379 (AD-A—081724) 
MAGNETIC MIRRORS 
Magnetic Field Reversal 
Transient field reversal with a proton layer. Memorandum 
report, 6:4379 (AD-A—081724) 
MAGNETIC PROPERTIES 
Temperature Dependence 
Neutron studies of the magnetic phase transition in UAs, 
6:3913 (BNL—28419) 
Study of the temperature dependence of spin-wave excitations 
in Fe/sub x/Cr/sub 1-x/, 6:3914 (BNL—28449) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETRONS 
Cathodes 
Regular and asymmetric negative ion magnetron sources with 
grooved cathodes, 6:4062 
Current Density 
Regular and asymmetric negative ion magnetron sources with 
grooved cathodes, 6:4062 
Performance Testing 
Design of long pulse/steady state negative hydrogen ion 
sources for fusion applications, 6:4381 (BNL—28561) 
MAIZE 
Genes 
Identification of an R-locus region that controls the tissue 
specificity of anthocyanin formation in maize, 6:4184 
MALEIC ACID 
Isomerization 
Photosensitized cis-trans isomerization in aqueous solution. pH 
effect on the efficiency of triplet-triplet energy transfer to 
maleic acid, 6:3984 
Photochemical Reactions 
Photosensitized cis-trans isomerization in aqueous solution. pH 
effect on the efficiency of triplet-triplet energy transfer to 
maleic acid, 6:3984 
MALEINIC ACID 
See MALEIC ACID 





MALFORMATIONS 
Photochemical Reactions 


MALFORMATIONS 
Radioinduction 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—80-90) 
MAMMALS 
Sensitivity 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
MAMMARY GLANDS 
Delayed Radiation Effects 

Induction of mammary neoplasms in the Sprague-Dawley rat 

by 430-keV neutrons and x-rays, 6:4233 
MAN 
Performance 

Amphetamine margin in sports (Effects on performance of 

highly trained athletes), 6:4169 (UR—3490-1853) 
MANGANESE 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

MANGANESE ALLOYS 
Magnetic Properties 

Neutron scattering experiments on the magnetism in Cu-Mn 

single crystals, 6:4349 (CONF-801134—9Draft)) 
Neutron Diffraction 

Neutron scattering experiments on the magnetism in Cu-Mn 

single crystals, 6:4349 (CONF-801134—9(Draft)) 
Physical Radiation Effects 

Microstructural development for copper alloys irradiated in 

RTNS-11 (Cu-5% Mn, Ni, or Al), 6:3923 (HEDL—-6878) 
MANGANESE COMPLEXES 
Catalytic Effects 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—T5) 

Fabrication 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—TS) 

MARGINAL-COST PRICING 
Economics 
Economic theory of marginal cost pricing and its application 
by electric utilities in France and Great Britain, 6:3778 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 
Brayton Cycle Power Systems 

Compact closed cycle Brayton system feasibility study 
Volume I. Final report, 20 May 1976-20 June 1979, 6:3819 
(AD-A—081379) 

Compact closed cycle Brayton system feasibility study. 
Volume II. Final report, 20 May 1976-20 June 1979, 6:3820 
(AD-A—08 1380) 

MARSHALL ISLANDS 
Fallout 

Reconstruction of chronic dose equivalents for Rongelap and 

Utirik residents: 1954 to 1980, 6:4136 (BNL—S51257) 
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MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIAL UNACCOUNTED FOR 
Data 
Semi-annual report on strategic special nuclear material 
inventory differences, 6:3563 (DOE/DP—0001-6) 
MATERIALS 


See also ENVIRONMENTAL MATERIALS 
GLAZING MATERIALS 
SHIELDING MATERIALS 


Research Programs 
Materials Sciences Programs. Fiscal Year 1980, Office of Basic 
Energy Sciences, 6:3911 (DOE/ER—0064) 
MATERIALS TESTING 
See also MECHANICAL TESTS 
Standards 
Evaluation of a proposed ASTM (American Society for 
Testing and Materials) standard guide to assess the 
compatibility of metal-heat transfer liquid pairs in solar 
heating and cooling systems, 6:3623 (PB—80-161748) 
MC GUIRE-1 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
MC GUIRE-2 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING METHODS 
Data Covariances 
Treatment and reporting of uncertainties for environmental 
radiation measurements, 6:3970 
Quality Control 
Quality assurance for radionuclide measurements at 
environmental levels, 6:3971 
MECHANICAL DRAFT COOLING TOWERS 
Mockup 
Analytical and experimental study of multiple plumes. Final 
report, 6:3665 (EPRI-CS—1547) 
Plumes 
Analytical and experimental study of multiple plumes. Final 
report, 6:3665 (EPRI-CS—1547) 
MECHANICAL STRUCTURES 
See also BRIDGES 
Computer Calculations 
Structural analysis of magnetic fusion energy systems in a 
combined interactive/batch computer environment, 6:4382 
(CONF-791102— 162) 
MECHANICAL TESTS 
On-Line Measurement Systems 
FSHAKER: a transient control program, 6:4054 (SAND—80- 
2158) 
MECHANICAL TRANSMISSIONS 
Design 
Design and development of a continuously variable ratio 
transmission for automotive vehicles. Final report, 6:3901 
(SAN—1165-T1) 
Performance Testing 
Design and development of a continuously variable ratio 
transmission for automotive vehicles. Final report, 6:3901 
(SAN—1165-T1) 
Wear 
Lubricating oil analysis for wear monitoring (citations from the 
NTIS Data Base). Report for 1964-April 1980, 6:4003 (PB— 
80-807688) 
MEDICINE 
Research Programs 
Division of Biological and Medical Research annual report, 
1979 (Lead abstract), 6:4242 (ANL—80-90) 
MERCURY 
Environmental Impacts 
Mercury in freshwater systems, 6:4142 (IVL-B—550) 
Mass Transfer 
Mass transfer in a bubble-agitated liquid-liquid system, 6:4048 
(CONF-801104—9) 
MESOCRICETUS 


See HAMSTFRS 
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MESONS 
Gluon Model 
Hadronic physics of q anti q light quark mesons, quark 
molecules and glueballs, 6:4318 (BNL—28498) 
METABOLIC DISEASES 


Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 

METABOLISM 
Biological Indicators 

Comparative vs ontogenetic paradigms for tests of the intrinsic 

mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
Biological Radiation Effects 

Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 

METABOLITES 
Decomposition 
Carcinogenesis, 6:4246 (ANL—80-90) 
METALS 
Metabolism 

Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 

Thermite Process 

Metallothermic methods in chemistry and metallurgy, 6:3935 

(SAND—80-6029) 
Uptake 
Uptake of trace metals by the clam Macoma inquinata from 
clean and oil-contaminated detritus, 6:4228 
Welding 
Projection welding for cost cutting, 6:3922 (GEPP-TIS—541) 
METEOROLOGY 

Environmental effects on the oceans, cryosphere and ocean 

biota, 6:4109 (CONF-7904143—) 
Data Compilation 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period, 6:4130 
(DOE/LC/10787—63) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4131 (DOE/LC/10787—63(Vol.1)) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4132 (DOE/LC/10787—63(Vol.2)) 

METHADONE HYDROCHLORIDE 
Metabolism 

Argonne Bioanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 

METHANE 
Chemical Reactions 

Ab initio calculation of transition state normal mode properties 
and rate constants for the H(T)+CH,(CD,) abstraction and 
exchange reactions, 6:3997 

Electron-Moiecule Collisions 

W-value for electrons and photons in tissue-equivalent gases, 

6:4274 (COO—4733-2) 
Photon-Molecule Collisions 
W-value for electrons and photons in tissue-equivalent gases, 
6:4274 (COO—4733-2) 
Recovery 
Upgrading landfill gas to pipeline specifications, 6:3580 
Separation 
Cryogenic process for separating synthesis gas (Patent), 6:3573 
METHANOGENIC BACTERIA 
Bioassay 

Levels of formyltetrahydrofolate synthetase and 
methylenetetrahydrofolate dehydrogenase in methanogenic 
bacteria, 6:4192 

Biological Evolution 

Phytanyl-glycerol ethers and squalenes in the archaebacterium 
Methanobacterium thermoautotrophicum, 6:4196 

Squalenes, phytanes and other isoprenoids as major neutral 
lipids of methanogenic and thermoacidophilic archaebacteria, 
6:4195 


MICROEMULSION FLOODING 
Organic Polymers 


Lipids 
Phytanyl-glycerol ethers and squalenes in the archaebacterium 
Methanobacterium thermoautotrophicum, 6:4196 
Squalenes, phytanes and other isoprenoids as major neutral 
lipids of methanogenic and thermoacidophilic archaebacteria, 
6:4195 
METHANOL 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
Pyrolysis 
High temperature thermal decomposition of methanol, 6:3582 
Synthesis 
Process for making methanol (Patent), 6:3581 
METHYL IODIDE 
Absorption Spectra 
Molecular Rydberg transitions. XVIII. Vibronic doubling in 
methyl icdide, 6:4285 
Energy-Level Transitions 
Molecular Rydberg transitions. XVIII. Vibronic doubling in 
methyl iodide, 6:4285 
METHYL METHANESULFONATE 
Biological Effects 
Differences in the ability of human lymphoblastoid lines to 
exclude bromodeoxyuridine and in their sensitivity to methyl 
methanesulfonate and to incorporated [*H]thymidine, 6:4253 


Carcinogenesis, 6:4246 (ANL—80-90) 


Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
MHD GENERATORS 
Design 
MHD power generator (Patent), 6:3783 
Working Fluids 
Method of altering the effective bulk density of solid material 
and the resulting product (Patent), 6:3781 
MICE 
Radiosensitivity 
External radiation toxicity, 6:4203 (ANL—80-90) 
Sensitivity 
Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation, 6:4205 (ANL—80-90) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
Vehicles 
Comparison of parameter and exhaust testing approaches for a 
vehicle emissions inspection and maintenance program in 
Michigan. Final report, 6:3844 (PB—-80-165020) 
MICRODOSIMETRY 
Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1978-September 30, 1979, 6:4202 (COO— 
4733-2) 
Flow Counters 
Microdosimetry in the nanometer region, 6:4359 (COO—4733- 


2) 
MICROELECTRONIC CIRCUITS 
Packaging 
Hermetic sealing of hybrid microcircuits. Final report, 6:4060 
(BDX—613-2486) 
Sealing Materials 
Hermetic sealing of hybrid microcircuits. Final report, 6:4060 
(BDX—613-2486) 
Stabilization 
Modified thin film processing sequence, 6:4059 (BDX—613- 
2409) 
MICROEMULSION FLOODING 
Organic Polymers 
Stabilizing the viscosity of an aqueous solution of 
polysaccharide polymer (Patent), 6:3447 





urfactants 
Sacrificial agents for petroleum recovery processes (Patent), 
6:3443 
Surfactant flooding oil recovery process (Patent), 6:3454 
CROPROCESSORS 
‘quipment Interfaces 
Interface for Biomation transient recorders to LSI-11 
processors, 6:4414 
CROWAVE AMPLIFIERS 
design 


60 GHz gyrotron development program. Quarterly report No. 
4, April-June 1980, 6:4388 (ORNL/Sub—79/21453/4) 
LITARY FACILITIES 
mergy Sources 
Application potential of energy systems at Navy sites. Volume 
I. Methodology and results. Final report, March 1978- 
October 1979, 6:3764 (AD-A—081383) 
Application potential of energy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—08 1384) 
veothermal Exploration 
Geothermal energy resources of Navy/Marine Corps 
installations on the Atlantic and Gulf Coastal Plain. Interim 
report, Jun-Sep 78, 6:3653 (AD-A—082400) 
reothermal Resources 
Geothermal energy resources of Navy/Marine Corps 
installations on the Atlantic and Gulf Coastal Plain. Interim 
report, Jun-Sep 78, 6:3653 (AD-A—082400) 
*rocess Heat 
Application potential of energy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—08 1384) 
tenewable Energy Sources 
Application potential of energy systems at Navy sites. Volume 
I. Methodology and results. Final report, March 1978- 
October 1979, 6:3764 (AD-A—081383) 
Space Heating 
Application potential of energy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—08 1384) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL OIL 
See LUBRICANTS 
MINING EQUIPMENT 
Design 
Mining unit of coal combines (Patent), 6:3358 
MINORITY GROUPS 
See also AMERICAN INDIANS 
Education 
Prefreshman and cooperative education for minorities in 
engineering: Preface. Final report, October 20, 1980, 6:4000 
(DOE/IR/10144—T1) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILES 
Remote Sensing 
Data-acquisition and real-time test-control system for Sandia's 
laser tracker, 6:4411 (SAND—80-1623) 
MISSISSIPPI RIVER 
Oil Spills 
Marine accident report - collision of greek bulk carrier M/V 
Irene S. Lemos and Panamanian bulk carrier M/V Maritime 
Justice, lower Mississippi River, near New Orleans, 
Louisiana, November 9, 1978, 6:4144 (PB—80-163355) 
MITOMYCIN 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
MIUS 
(Modular Integrated Utility Systems.) 
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Bibliographies 

Total energy systems for buildings. 1964-March 1980 (citations 
from the NTIS Data Base). Report for 1964-March 1980, 
6:3875 (PB—80-808421) 

Total energy systems for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 
March 1980, 6:3876 (PB—80-808439) 

Economic Analysis 

MIUS (Modular Integrated Utility System) feasibility - five 

exploratory studies, 6:3871 (PB—80-154719) 
Energy Analysis 

MIUS (Modular Integrated Utility System) feasibility - five 

exploratory studies, 6:3871 (PB—80-154719) 
Environmental Impacts 
MIUS (Modular Integrated Utility System) feasibility - five 
exploratory studies, 6:3871 (PB—80-154719) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODIFIED IN-SITU PROCESSES 
Research Programs 

Occidental vertical modified in situ process for the recovery of 
oil from oil shale, phase I. Final report, November 1, 1976 
through April 30, 1979, 6:3490 (DOE/LC/10036— 
T4(Vol.1)) 

MODULAR INTEGRATED UTILITY SYSTEMS 
See MIUS 
MOLECULE-MOLECULE COLLISIONS 
Energy Transfer 

Cross-correlation trajectory study of vibrational relaxation of 

HF (v=1—7) by HF (v=0), 6:4295 
MOLYBDENUM 
Catalytic Effects 

Catalyst for disproportionation/double-bond isomerization of 

olefins (Patent), 6:3988 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Ion-Atom Collisions 

Impact-parameter dependence of 2po and Iso molecular- 
orbital x rays produced by Nb-Mo collisions at 143 MeV, 
6:4279 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

MOLYBDENUM ALLOYS 
Welding 
Microstructural characterization of autogenous GTA welds in 
a 12Cr-1Mo-0.3V steel, 6:4390 (SAND—80-8236) 
MONGOLISM 
See DOWNS SYNDROME 
MONITORS 
Performance 

Methods for monitoring chlorinated discharges, June 1978- 

February 1979, 6:3667 (TVA-EDT—100) 
MONTE CARLO METHOD 
Comparative Evaluations 

Comparison of discrete ordinates and Monte Carlo: capabilities 

and weaknesses, 6:3549 (SAND—80-1675) 
MORTALITY 
Statistics 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 
MOTORCYCLES 
Certification 
Application for certification model year 1980 motorcycles - 
Harley Davidson Motor Co., Inc, 6:3835 (PB—80-142573) 

MUF 

See MATERIAL UNACCOUNTED FOR 
MULTILAMELLAR LIPID VESICLES 

See LIPOSOMES 
MUNICIPAL WASTES 

Waste Management 
Upgrading landfill gas to pipeline specifications, 6:3580 
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Waste Processing Plants 
Plant for transforming town solid waste into a fertilizer 
(Patent), 6:3877 
MUNITIONS 
See ORDNANCE 
MUSCLES 
Biological Functions 
Amphetamine margin in sports (Effects on performance of 
highly trained athletes), 6:4169 (UR—3490-1853) 
MUTAGEN SCREENING 
Potential of plant genetic systems for monitoring and screening 
mutagens, 6:4254 
Comparative Evaluations 
Quantitative mammalian cell mutagenesis and mutagen 
screening, 6:4186 
MUTAGENESIS 
Biological Indicators 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
Comparative Evaluations 
Correlation between particulate effluent mutagenicity and 
increased carbon monoxide concentration in a fluidized-bed 
coal combustor, 6:4183 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
Dose-Response Relationships 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
Genetic Variability 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
Synergism 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
MUTAGENS 
See also METHYL METHANESULFONATE 
Metabolic Activation 
Quantitative mammalian cell mutagenesis and mutagen 
screening, 6:4186 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
LETHAL MUTATIONS 
Radioinduction 
Mammalian cell biology, 6:4207 (ANL—80-90) 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
MWD SYSTEMS 
(Measurements While Drilling Systems.) 
Digital Filters 
Apparatus and method for filtering signals in a logging-while- 
drilling system (Patent), 6:3456 
Digital Systems 
Carrier tracking apparatus and method for a logging-while- 
drilling system (Patent), 6:3457 


NAD 
(Nicoti ide-adi dinucleotide.) 
Fluorescence Spectroscopy 
Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 
NAPHTHALENE 
Chemical Reaction Yield 
Transfer of hydrogen by hydroaromatics. 1. Mechanism of 
dehydrogenation/hydrogenation in tetralin/iron catalyst 
systems, 6:3986 
NAPHTHENES 
See CYCLOALKANES 





NEAR ULTRAVIOLET RADIATION 
Mutagenesis 


NATIONAL GOVERNMENT 
Energy Conservation 

The Federal Government needs a comprehensive program to 
curb its energy use. Report to the Congress, 6:3762 (PB—80- 
160633) 

Energy Policy 

Impacts of energy policies on housing and metropolitan 
development, 6:3754 (PB—80-171697) 

The Federal Government needs a comprehensive program to 
curb its energy use. Report to the Congress, 6:3762 (PB—80- 
160633) 

NATURAL GAS DEPOSITS 
Exploration 

Alaska OCS socioeconomic studies program. Technical report 
number 49. Norton Basin OCS lease sale No. 57 petroleum 
development scenarios. Final report, 6:3477 (PB—80-166689) 

Leases 

Alaska OCS socioeconomic studies program. “echnical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 

Leasing 

Alaska OCS socioeconomic studies program. Technical report 
number 37. Western Gulf of Alaska petroleum development 
scenarios: transportation systems analysis. Final report, 
6:3474 (PB—80-166630) 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80-166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80-166655) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, Volume 2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80-166671) 

Alaska OCS socioeconomic studies program. Technical report 
number 30. Northern and western Gulf of Alaska petroleum 
development scenarios: commercial fishing industry analysis. 
Final report, 6:4163 (PB—80-166697) 

Alaska OCS socioeconomic studies program. Technical report 
number 42. Lower Cook Inlet petroleum deve!opment 
scenarios: economic and demographic analysis. Final report, 
6:4164 (PB—80-166705) 

Environmental assessment of an active oil field in the 
northwestern Gulf of Mexico, 1977-1978. Volume II. Data 
management and biological investigations. Annual report, 
1977-1978, 6:4150 (PB—80-165970) 

NATURAL GAS DISTRIBUTION SYSTEMS 

See also PIPELINES 


Study of the behavior of gas distribution equipment in 
hydrogen service: Phase II, 6:3575 (CONF-801055—5) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Taxes 
When does the accumulated earnings tax apply to fractional 
working interests in oil and gas ventures, 6:3772 
NATURAL GAS PROCESSING PLANTS 
Offshore Operations 
Floating gas liquefaction installation (Patent), 6:3486 
NATURAL GAS WELLS 
See also WELLHEADS 
Water Pollution Control 
Coastal frontal systems as a pollutant control mechanism for 
offshore energy production, 6:3478 
Wellheads 
Holddown mechanism for a tubing hanger in a wellhead 
(Patent), 6:3450 
NEAR ULTRAVIOLET RADIATION 
(Wavelength range 4000-2000 A.) 
Mutagenesis 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 





NEODYMIUM 
Mutagenesis 


NEODYMIUM 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
NEOMYCIN 
See ANTIBIOTICS 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 


See also ADENOMAS 
CARCINOMAS 
EXPERIMENTAL NEOPLASMS 
LEUKEMIA 
SARCOMAS 


Biological Models - 
Rigorous formulation of the site model, 6:4170 (COO—4733-2) 
Radioinduction 
Biological and health effects of radon: a review, 6:4231 
External radiation toxicity, 6:4203 (ANL—80-90) 
Neoplastic transformation following split doses of x-rays, 
6:4213 (COO—4733-2) 
NEPTUNIUM 
Alpha Spectroscopy 
Determination of actinides in soil, 6:3967 
Radiometric Analysis 
Special problems in the analysis for plutonium and neptunium 
in ground waters, 6:3966 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
NEPTUNIUM 237 
Radiochemical Analysis 
Method for determination of 7°’ Np in low level environmental 
samples, 6:3968 
Radionuclide Kinetics 
Comparative uptake and distribution of plutonium, americium, 
curium and neptunium in four plant species, 6:4232 
NERVOUS SYSTEM 
Biological Functions 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
NEUTRINO-DEUTERON INTERACTIONS 
Charged-Current Interactions 
Inclusive vector meson production in v/sub y/D charged 
current interactions, 6:4305 (CONF-800724—53) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
Inclusive Interactions 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
Neutral-Current Interactions 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
NEUTRINOS 
Lifetime 
Can massless neutrinos dominate the universe, 6:4320 (LA- 
UR—80-3380) 
Mass 
Can massless neutrinos dominate the universe, 6:4320 (LA- 
UR—80-3380) 
Experiment to search for finite mass neutrinos at Los Alamos, 
6:4309 (LA-UR—80-3278) 
Radiative Decay 
Can massless neutrinos dominate the universe, 6:4320 (LA- 
UR—80-3380) 
NEUTRON ABSORBERS 
Fabrication 
Neutron absorbing article and method for manufacture thereof 
(Patent), 6:3543 
NEUTRON DETECTORS 
Scintillation Counters 
Selective fast neutron detector, 6:4086 
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NEUTRON DIFFRACTOMETERS 
Design 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
NEUTRON DOSIMETRY 
Kerma 
W/sub n/ and neutron kerma for methane-based tissue- 
equivalent gas, 6:4350 (COO—4733-2) 
Proportional Counters 
Neutron dosimetry for rat irradiations, 6:4211 (COO—4733-2) 
Tissue-Equivalent Materials 
Investigation into the thermal defect of tissue-equivalent 
plastic, 6:4357 (COO—4733-2) 
NEUTRON REACTIONS 
Fission 
Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801107—43) 
NEUTRON SPECTROMETERS 
Design 
Portable neutron spectrometer acquires neutron data in a 
mixed neutron-gamma field, 6:4091 (UCRL—50025-80-2) 
Leading Abstract 
Electronics Engineering Department quarterly report No.2, 
1980, 6:4393 (UCRL—50025-80-2) 
NEUTRON THERAPY 
Comparative Evaluations 
Intercomparison of relative biological effectiveness and oxygen 
enhancement ratio at clinically used neutron facilities, 6:4190 
(COO—4733-2) 
NEUTRON TRANSPORT 
Comparison of discrete ordinates and Monte Carlo: capabilities 
and weaknesses, 6:3549 (SAND—80-1675) 
NEUTRONS 


See also FAST NEUTRONS 
FISSION NEUTRONS 


Biological Radiation Effects 

Effect of neutron induced recoil protons of restricted energy 
and range on chromosome aberration formation, 6:4215 
(COO—4733-2) 

Effects of 1.91 MeV monoenergetic neutrons on Vicia faba 
chromosomes: microdosimetric considerations, 6:4216 
(COO—4733-2) 

Carcinogenesis 
External radiation toxicity, 6:4203 (ANL—80-90) 
Kerma 
Kerma factor for neutron energies below 30 MeV, 6:4356 
RBE 
External radiation toxicity, 6:4203 (ANL—80-90) 
NEVADA 
Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey. 
Volume I. Final report, 6:3502 (GJBX—231(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Mariposa quadrangle (California, Nevada). Final report, 
6:3499 (GJBX—231(80)(Vol.2)(MARIPOSA)) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey. 
Volume I. Final report, 6:3502 (GJBX—231(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Mariposa quadrangle (California, Nevada). Final report, 
6:3499 (GJBX—231(80)(Vol.2)(MARIPOSA)) 

NEVADA TEST SITE 
Tunnels 

US Geological Survey investigations in the U12n.03 drift, 
Rainier Mesa, Area 12, Nevada Test Site, Nevada, 6:4267 
(USGS-OFR—80-1074) 

NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW JERSEY 
Radiation Protection Laws 

New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 

NEW ZEALAND 
See also WAIRAKEI GEOTHERMAL FIELD 
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Biomass Plantations 

The potential of energy farming for transport fuels in New 
Zealand. Report No. 46. Appendices, 6:3599 (PB—80- 
154255) 

Energy Source Development 

The potential of energy farming for transport fuels in New 
Zealand. Report No. 46. Appendices, 6:3599 (PB—80- 
154255) 

NEWBOLD ISLAND-1 REACTOR 
See HOPE CREEK-I] REACTOR 
NEWBOLD ISLAND-2 REACTOR 
See HOPE CREEK-2 REACTOR 
NEWTON METHOD 

Newton's method with a model trust-region modification, 

6:4407 (ANL—80-106) 
NICKEL 
Abstracts 

Commentary on the 1978 Kristiansand Conference on Nickel 

Toxicology, 6:4255 
Biological Effects 
Nickel-induced erythrocytosis: efficacies of nickel compounds 
and susceptibilities of rat strains, 6:4256 
Electronic Structure 
Electronic structure of small nickel atom clusters, 6:4297 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Leaching 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Toxicity 

Commentary on the 1978 Kristiansand Conference on Nickel 

Toxicology, 6:4255 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

NICKEL 62 TARGET 
Chlorine 35 Reactions 
35C] induced fission and fusion, 6:4339 (INIS-mf—5692) 
NICKEL ALLOYS 
Fracture Properties 
High toughness-high strength iron alloy (Patent), 6:3934 
Physical Radiation Effects 
Microstructural development for copper alloys irradiated in 
RTNS-11 (Cu-5% Mn, Ni, or Al), 6:3923 (HEDL—6878) 
Production 
High toughness-high strength iron alloy (Patent), 6:3934 
Yield Strength 
High toughness-high strength iron alloy (Patent), 6:3934 
NICKEL COMPLEXES 
Catalytic Effects 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—TS) 

Fabrication 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 1, March 
1978-May 1978, 6:3785 (DOE/ET/13114—T5) 

NICKEL SELENIDES 
Biological Effects 

Nickel-induced erythrocytosis: efficacies of nickel compounds 

and susceptibilities of rat strains, 6:4256 


NICKEL SULFIDES 
Biological Effects 
Nickel-induced erythrocytosis: efficacies of nickel compounds 
and susceptibilities of rat strains, 6:4256 
NICKEL-HYDROGEN BATTERIES 
Design 
Metal-hydrogen battery (Patent; 17.5 A, 35 Ah), 6:3749 
NICKEL-ZINC BATTERIES 
Chemical Effluents 
Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 
NICOTINAMIDE-ADENINE DINUCLEOTIDE 
See NAD 
NIOBIUM 
Etching 

Method for etching thin films of niboium and niobium- 
containing compounds for preparing superconductive 
circuits (Patent), 6:4027 

Hardening 

Environmental reactions and their effects on mechanical 
behavior of metallic materials. Technical progress report, 
February 1, 1980-January 31, 1981, 6:3920 (COO—1676-50) 

Ion Implantation 

Environmental reactions and their effects on mechanical 
behavior of metallic materials. Technical progress report, 
February 1, 1980-January 31, 1981, 6:3920 (COO—1676-50) 

Sorptive Properties 

Characterization of the hydrogen adsorption/absorption 

process for Nb(110) with surface spectroscopy, 6:3931 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

NIOBIUM ALLOYS 
Electron-Phonon Coupling 

Proximity electron tunneling spectroscopy. III. Electron- 

Phonon coupling in the Nb-Zr system, 6:3932 
Segregation 

Quantitative metallurgy using image processing techniques (U- 

Nb), 6:3926 (SAND—80-8229) 
Superconductivity 

Proximity electron tunneling spectroscopy. III. Electron- 
Phonon coupling in the Nb-Zr system, 6:3932 

Superconductivity in amorphous TsTs transition metal alloys 
(Ts =Nb, Ta; Tp=Rh, Ir), 6:3929 

Transition Temperature 

Superconductivity in amorphous T;Ts transition metal alloys 

(Ts =Nb, Ta; Tp=Rh, Ir), 6:3929 
NIOBIUM COMPOUNDS 
Etching 

Method for etching thin films of niboium and niobium- 
containing compounds for preparing superconductive 
circuits (Patent), 6:4027 

Magnetoresistance 

Shubnikov-de Haas and high-field magnetoresistance effects in 

the A15 compound NbsSb, 6:3933 
Shubnikov-De Haas Effect 

Shuonikov-de Haas and high-field magnetoresistance effects in 

the A15 compound NbsSb, 6:3933 
NIOBIUM IONS 
Ion-Atom Collisions 

Impact-parameter dependence of 2po and Iso molecular- 
orbital x rays produced by Nb-Mo collisions at 143 MeV, 
6:4279 

NITRATES 
Photochemistry 

Photodissociation quantum yields for the NOs free radical, 

6:3992 
Uptake 

Steady-state growth of the marine diatom Thalassiosira 

pseudonana, 6:4138 





NITRIC ACID 
Uptake 


NITRIC ACID 
Monitoring 
In-line free acid monitor for nuclear fuel reprocessing, 6:3510 
NITRIC OXIDE 
Photoionization 
Higher resolution photoionization study of NO near the 
threshold, 6:4283 
NITRO COMPOUNDS 
Reduction 
Homogeneous catalysts for utilization of synthesis gas as a 
reducing agent, 6:3576 
Synthesis 
Exploratory research, Tasks A, B, C, and D. Final report, 
August 17-December 31, 1977, 6:3983 (DOE/DP/70106— 
Tl) 
NITROGEN 
Chemical Activation 
Fundamental research in homogeneous catalysis as related to 
US energy Problems. Proceedings of a workshop held at 
Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 
Equations of State 
Theoretical equations of state for molecular fluids: nitrogen, 
oxygen, and carbon monoxide, 6:3947 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Harmonics 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Kerr Effect 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Magnetic Susceptibility 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Photoionization 
Iterative static-exchange techniques applied to low-energy 
collisions of electrons with molecular ions: H, *, CH*, and 
Na *, 6:4277 
Production 
Production of nitrogen-rich gas mixtures (Patent), 6:3446 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Theoretical equations of state for molecular fluids: nitrogen, 
oxygen, and carbon monoxide, 6:3947 
NITROGEN 15 REACTIONS 
Synthesis and investigation of neutron-rich transuranium 
isotopes, 6:4347 (LBL—11712) 
NITROGEN HYDRIDES 
Chemical Preparation 
Kinetic and synthetic studies on boron-nitrogen hydrides, 
6:3978 (LBL—11494) 
Chemical Reaction Kinetics 
Kinetic and synthetic studies on boron-nitrogen hydrides, 
6:3978 (LBL—11494) 
Pyrolysis 
Kinetic and synthetic studies on boron-nitrogen hydrides, 
6:3978 (LBL—11494) 
NITROGEN IONS 
Electron-Ion Collisions 
Iterative static-exchange techniques applied to low-energy 
collisions of electrons with molecular ions: Hz *, CH*, and 
Nz *, 6:4277 
NITROGEN ISOTOPES 
Radionuclide Kinetics 
Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROUS OXIDE 


Air Pollution Control 
Method for NOx removal from stack gases (Patent), 6:3670 
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NITROUS OXIDE 
Air Pollution Control 
Method for reducing nitrous oxide emissions from a gas turbine 
engine (Patent), 6:3909 
NORTH ATLANTIC REGION 


See also CONNECTICUT 
VERMONT 


Electric Utilities 
Study of New England utilities’ particulate air pollution 
control facilities to determine relative viability of approaches 
to upgrade and retrofit, 6:3669 (PB—80-154073) 
Hydroelectric Power 
Potential for hydropower development at existing dams in 
New England. Volume I. Physical and economic findings 
and methodology. Final report, 6:3586 (PB—80-169121) 
Potential for hydropower development at existing dams in 
New England. Volume II. User’s manual. Final report, 
6:3587 (PB—80-169139) 
Pollution Control Equipment 
Study of New England utilities’ particulate air pollution 
control facilities to determine relative viability of approaches 
to upgrade and retrofit, 6:3669 (PB—80-154073) 
NORTH CAROLINA 
Energy Source Development 
North Carolina Energy Institute. Annual report, July 1, 1979- 
June 30, 1980, 6:3759 (NCEI—0021) 
Peat 
Peat deposits of Light Ground Pocosin, Pamlico County, 
North Carolina, 6:3348 (NCEI—0019) 
NORTH SEA 
Pipelines 
North SEa pipelines: a survey of technology, regulation and 
use conflicts in oil and gas pipeline operation. Final report, 
Aug-Dec 78, 6:3480 (PB—80-165848) 
Terminal Facilities 
North SEa pipelines: a survey of technology, regulation and 
use conflicts in oil and gas pipeline operation. Final report, 
Aug-Dec 78, 6:3480 (PB—80-165848) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Control Systems 
Fiber optics provide distributed communications link for Nova 
laser, 6:4394 (UCRL—50025-80-2) 
Leading Abstract 
Electronics Engineering Department quarterly report No.2, 
1980, 6:4393 (UCRL—50025-80-2) 
Research Programs 
Laser program annual report, 1979, 6:4391 (UCRL—S50021- 
79(Vol.1)) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR EXPLOSIONS 


Damage/casualty prediction and analysis. Final report, March 
1978-July 1979, 6:4099 (AD-A—08 1468) 
NUCLEAR FACILITIES 


See also FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Decommissioning 
New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 
Decontamination 
New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 
Radiation Monitoring 
New Jersey state information handbook: Formerly Utilized 
Sites Remedial Action Program, 6:3564 (DOE/OR/20769— 
Tl) 
Safeguards 
Approach to the assessment of safeguards system effectiveness. 
Final report, 6:3566 (PB—80-170954) 
User's guide to interactive fesem, 6:3565 (NUREG/CR—0976) 
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Safety 
Administrative practices for criticality safety, 6:3556 (SAND— 
80-1675) 
NUCLEAR FUELS 


See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 


Safeguards 
Nuclear materials safeguards. 1978 (citations from the NTIS 
Data Base). Report for 1978, 6:3567 (PB—80-809700) 
NUCLEAR INDUSTRY 
Safety 
Perceptions of safety in the workplace, 6:3547 (SAND—80- 
1675) 
Safety Standards 
Role of standards in the nuclear industry, 6:3719 (SAND—80- 
1675) 
NUCLEAR MATERIALS MANAGEMENT 
Emergency Plans 
Emergency response capabilities developed in the United 
States to deal with nuclear materials transportation 
accidents, 6:3516 (SAND—80-0905C) 
Environmental Impacts 
Environmental impacts of the transportation of radioactive 
materials in urban areas, 6:3512 (SAND—80-0860C) 
Institutional Factors 
Institutional issues affecting transportation of nuclear materials, 
6:3515 (SAND—80-0902C) 
Inventories 
Semi-annual report on strategic special nuclear material 
inventory differences, 6:3563 (DOE/DP—0001-6) 
Safeguards 
Nuclear materials safeguards. 1979-March 1980 (citations from 
the NTIS Data Base). Report for 1979-Mar 80, 6:3568 (PB— 
80-8097 18) 
Social Impact 
Environmental impacts of the transportation of radioactive 
materials in urban areas, 6:3512 (SAND—80-0860C) 
NUCLEAR PHYSICS 
Concluding remarks. International Conference on Nuclear 
Physics, Berkeley, California, August 1980, 6:4334 (CONF- 
800863—6) 
Research Programs 
Technical progress report, 6:4335 (COO—0535-768) 
NUCLEAR POWER PLANTS 
Health Hazards 
Impacts on human health from the coal and nuclear fuel cycles 
and other technologies associated with electric power 
generation and transmission, 6:3432 
Pipelines 
Review of methods and criteria for dynamic combination in 
piping systems. Technical report, 6:3717 (NUREG/CR— 
1330) 
Radiation Protection 
Neutron absorbing article and method for manufacture thereof 
(Patent), 6:3543 
Reactor Safety 
LWR nuclear power plant component failures, 6:3720 
(SAND—80-1884) 
Shielding 
Neutron absorbing article and method for manufacture thereof 
(Patent), 6:3543 
NUCLEAR SHIPS 
Radiation Accidents 
Contamination dispersion in estuaries New York Harbor. 
Hydraulic model investigation. Report 3. Miscellaneous 
paper, 6:4148 (AD-A—081412) 
NUCLEAR STRUCTURE 
Research Programs 
Nuclear moments and nuclear structure. Annual progress 
report, August 1, 1979-July 31, 1980 (Johns Hopkins Univ., 
Baltimore, 8/1/79-7/31/80), 6:4341 (DOE/ER/03274—1) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 


OCEAN THERMAL POWER PLANTS 
Heat Exchangers 


NUCLEAR WEAPONS 


Mechanical Engineering Department technical review, 6:4101 
(UCRL—50016-80-2) 
NUCLEIC ACIDS 


See also DNA 
RNA 


Synthesis 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
NUCLEON REACTIONS 


See also NEUTRON REACTIONS 
PROTON REACTIONS 


Fission 
Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801107—43) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
Particle Kinematics 
"Soft-pion” production in the reaction NN--NN7, 6:4322 
NUCLEON-NUCLEON POTENTIAL 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
NUCLEOSIDES 


See also ADENOSINE 
BUDR 
IODODEOXYURIDINE 


Labelled Compounds 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
Molecular Structure 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
Photoionization 
EPR study of 7-cation radicals in dinucleoside phosphates and 
DNA produced by photoionization, 6:4240 
Structural Chemical Analysis 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
Synthesis 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 


0 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OATS 
Metabolism 
Partial characterization of fusicoccin binding to receptor sites 
on oat root membranes, 6:4173 
OBESITY 
See METABOLIC DISEASES 
OCCUPATIONAL SAFETY 
Recommendations 
Recommended health and safety guidelines for coal gasification 
pilot plants. Technical report, 6:3431 (PB—80-164890) 
OCCUPATIONAL SAFETY AND HEALTH ACT 
Compliance 
Analysis of the impact of the regulation of toxic substances on 
Sandia, 6:4262 (SAND—80-0576) 
OCEAN THERMAL POWER PLANTS 
Heat Exchangers 
Ocean thermal energy conversion power system development. 
Final design report: PSD-I, Phase II, 6:3611 
(DOE/ET/21039—1) 





OCEAN THERMAL POWER PLANTS 
Offshore Platforms 


Offshore Platforms 
Ocean engineering developments for OTEC 10/40 MW spar 
platforms, 6:3614 
Test Facilities 
Ocean thermal energy conversion early test program (OTEC- 
1), 6:3613 
Thermodynamic Cycles 
Thermal energy conversion system utilizing expandites 
(Patent), 6:3612 
OCEANOGRAPHY 
Environmental effects on the oceans, cryosphere and ocean 
biota, 6:4109 (CONF-7904143—) 
OCONEE-1 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
Spent Fuel Elements 
Post-irradiation examination of Oconee | fuel: end-of-cycle 2 
nondestructive test phase, 6:3679 (DOE/ET/34213—3) 
OCONEE-2 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
OCONEE-3 REACTOR 
Fuel Pools 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
OCTANE 
Combustion 
Investigation of the combustion characteristics of fuel droplet 
arrays. Final technical report, 6:3578 (DOE/ET/13334—T1) 
ODOR 
Regulations 
Regulatory options for the control of odors, 6:4260 (PB—80- 
156169) 
OFFICE BUILDINGS 
Energy Consumption 
Energy use in of ‘ice buildings, 6:3797 (DOE/CS/20189— 
2(Vol.2)) 
OFFSHORE DRILLING 
Socio-Economic Factors 
Alaska OCS socioeconomic studies program. Technical report 
number 49. Norton Basin OCS lease sale No. 57 petroleum 
development scenarios. Final report, 6:3477 (PB—80-166689) 
OFFSHORE OPERATIONS 
See also UNDERWATER OPERATIONS 
Submarine sand sampler (Patent), 6:4073 
OFFSHORE PLATFORMS 
Design 
Ocean engineering developments for OTEC 10/40 MW spar 
platforms, 6:3614 
Installation 
Subsea grout distributor (Patent), 6:3452 
OHIO 
Hydrology 
Research on the hydrology and water quality of watersheds 
subjected to surface mining. Phase I: premining hydrologic 
and water quality conditions. Open file report (summary) 22 
January 1976-22 January 1978, 6:3342 (PB—80-159510) 
OIL FIELDS 
Steam Generators 
Application of the Battelle multi-solid fluidized bed combustion 
system to oil field steam generators, 6:3397 (CONF-800428— 
(Vol.2)) 
OIL FURNACES 
Design 
Energy-saving forced-air furnace (Patent), 6:3808 
OIL SANDS 
Carbon Dioxide Injection 
Method of in-situ recovery of viscous oils or bitumen utilizing 
a thermal recovery fluid and carbon dioxide (Patent), 6:3441 
Retorting 
Retorting hydrocarbonaceous solids (Patent), 6:3328 
Steam Injection 
Method of in-situ recovery of viscous oils or bitumen utilizing 
a thermal recovery fluid and carbon dioxide (Patent), 6:3441 
Waste Heat Utilization 
Production of hydraulic cements and cement-forming materials 
(Patent), 6:3495 
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OIL SATURATION 
Measuring Methods 
Industrial survey of core handling, storage, and analysis 
procedures for ROS measurements. Final report, 6:3434 
(DOE/BC/10022—6) 
OIL SHALES 
See also BLACK SHALES 
In-Situ Processing 
Minimum bed parameters for in situ processing of oil shale. 
Third quarterly report, April 1-June 30, 1980, 6:3491 
(SAND—80-2391) 
In-Situ Retorting 
Minimum bed parameters for in situ processing of oil shale. 
Third quarterly report, April 1-June 30, 1980, 6:3491 
(SAND—80-2391) 
Modified In-Situ Processes 
Occidental vertical modified in situ process for the recovery of 
oil from oil shale, phase I. Final report, November 1, 1976 
through April 30, 1979, 6:3490 (DOE/LC/10036— 
T4(Vol.1)) 
Retorting 
Retorting hydrocarbonaceous solids (Patent), 6:3328 
Rock Mechanics 
Continuum modelling of explosive fracture in oil shale, 6:3489 
Waste Heat Utilization 
Production of hydraulic cements and cement-forming materials 
(Patent), 6:3495 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Bibliographies 
Oil slick movement. 1964-March 1980 (citations from the NTIS 
data base). Report for 1964-March 1980, 6:4145 (PB—80- 
809544) 
Spatial Distribution 
Oil slick movement. 1964-March 1980 (citations from the NTIS 
data base). Report for 1964-March 1980, 6:4145 (PB—80- 


809544) 
The effects of surface phenomena on the spreading of oil on 
water, 6:3476 (PB—80-163629) 
Surface Properties 
The effects of surface phenomena on the spreading of oil on 
water, 6:3476 (PB—80-163629) 
OIL WELLS 


See also PETROLEUM 
WELLHEADS 


Anchor pullout testing apparatus and methods (Patent), 6:3439 
Carbon Dioxide Injection 

Full-scale and pilot field tests. Appendix, 6:3438 
(DOE/MC/08341—17) 

Method of in-situ recovery of viscous oils or bitumen utilizing 
a thermal recovery fluid and carbon dioxide (Patent), 6:3441 

Oil recovery process (Patent), 6:3440 

Review and analysis of past and ongoing carbon dioxide 
injection field tests, 6:3437 (DOE/MC/08341—17) 

Target reservoirs for CO2 miscible flooding: Volume I. 
Discussion of CO: injection process. Volume II. Full scale 
and pilot field tests Final report, 6:3436 (DOE/MC/08341— 
17) 

Drilling Equipment 

Junk basket, bit and reamer stabilizer (Patent), 6:3445 
Gas Injection 

Production of nitrogen-rich gas mixtures (Patent), 6:3446 
Microemulsion Flooding 

Sacrificial agents for petroleum recovery processes (Patent), 
6:3443 

Stabilizing the viscosity of an aqueous solution of 
polysaccharide polymer (Patent), 6:3447 

Surfactant flooding oil recovery process (Patent), 6:3454 

Miscible-Phase Displacement 
Oil recovery method (Patent), 6:3442 
Steam Injection 

Method of in-situ recovery of viscous oils or bitumen utilizing 

a thermal recovery fluid and carbon dioxide (Patent), 6:3441 
Water Pollution Control 

Coastal frontal systems as a pollutant control mechanism for 

offshore energy production, 6:3478 
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Wellheads 
Holddown mechanism for a tubing hanger in a wellhead 
(Patent), 6:3450 
OILS 


See also FUEL OILS 
SHALE OIL 
WASTE OILS 


Vapor Pressure 
Thermogravimetric determination of vapor pressure of 
diffusion pump oils by Knudsen effusion cell technique, 
6:3980 (Y/DK—259) 
OLEFINS 
See ALKENES 
ONCE-THROUGH COOLING SYSTEMS 
Waste Water 
Methods for monitoring chlorinated discharges, June 1978- 
February 1979, 6:3667 (TVA-EDT— 100) 
ONCOGENIC TRANSFORMATIONS 
Biological Models 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
Radioinduction 
Mammalian cell biology, 6:4207 (ANL—80-90) 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
ONCOGENIC VIRUSES 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
ON-LINE MEASUREMENT SYSTEMS 
Computer Codes 
FSHAKER: a transient control program, 6:4054 (SAND—80- 
2158) 
ORDNANCE 
Electric Batteries 
Test and evaluation of MK 37 torpedo batteries. Technical 
note, 6:3731 (AD-A—081642) 
ORGANIC BROMINE COMPOUNDS 
See also BROMINATED AROMATIC HYDROCARBONS 
BUDR 
Chemical Reaction Kinetics 
The kinetics of monochloramine decomposition in the presence 
of bromide. Topical report, April 1978-May 1979, 6:4143 
(NUREG/CR—1116) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
Chemical Reaction Kinetics 
The kinetics of monochloramine decomposition in the presence 
of bromide. Topical report, April 1978-May 1979, 6:4143 
(NUREG/CR—1116) 
ORGANIC COMPOUNDS 
See also AMINES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
STEROIDS 
Chemical Analysis 
Some analytical methods for explosives and other organic 
materials, 6:3955 (UCRL—7873(Pt.6)) 
ORGANIC FLUORINE COMPOUNDS 
Carcinogenesis 
Carcinogenesis, 6:4246 (ANL—80-90) 
Polymerization 
Exploratory research, Tasks A, B, C, and D. Final report, 
August 17-December 31, 1977, 6:3983 (DOE/DP/70106— 
Tl) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINE ORANGE 
ADENINES 
AMINES 
AMINO ACIDS 
AZIDES 
BENZIMIDAZOLES 


BUDR 

CAFFEINE 
CHLOROPHYLL 
DIAZO COMPOUNDS 
HISTIDINE 
IMIDAZOLES 

NITRO COMPOUNDS 
NUCLEIC ACIDS 
OXIMES 
PHENOBARBITAL 
PROTEINS 
QUINOLINES 

UREA 


Radioprotective Substances 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
Toxicity 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
MTDQ as a hypoxic cell radiosensitizer alone and in 
combination with misonidazole (6,6-methylene-bis-2,2,4 
trimethyl-1,2-dihydroquinoline), 6:4221 (COO—4733-2) 
ORGANIC POLYMERS 
See also PLASTICS 
Radiolysis 
Chemical processes induced radiolytically in well defined 
aqueous systems, 6:4236 
ORGANIC SOLVENTS 
Recovery 
Solvent recovery process for processing of hydrocarbons 
(Patent), 6:3468 
ORGANIC SULFUR COMPOUNDS 
Removal 
Sulfur removal from Texas lignite using steam and air, 6:3372 
ORNL 
(Oak Ridge National Laboratory.) 
Research Programs 
Environmental Sciences Laboratory dedication, February 26- 
27, 1979, 6:4134 (ORNL—5666) 
ORYZA 
See RICE 
OUABAIN 
Biological Effects 
Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 
Mutagenesis 
Quantitative mammalian cell mutagenesis and mutagen 
screening, 6:4186 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 
OVERBURDEN 
Chemical Properties 
Chemistry and mineralogy of lignite overburden, 6:3355 
Chemistry 
Chemistry and mineralogy of lignite overburden, 6:3355 
OXIMES 
Side Effects 
Action of salicylaldoxime on electron transport reactions, 
fluorescence yield, and light-induced field changes in spinach 
chloroplasts, 6:4175 
OXIRANS 
See EPOXIDES 
OXYGEN 
Chemical Activation 
Fundamental research in homogeneous catalysis as related to 
US energy Problems. Proceedings of a workshop held at 
Stanford University, Stanford, California on December 4-6, 
1974, 6:3320 (PB—80-157365) 
Equations of State 
Theoretical equations of state for molecular fluids: nitrogen, 
oxygen, and carbon monoxide, 6:3947 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Harmonics 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 





OXYGEN 
Kerr Effect 


Kerr Effect 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Magnetic Susceptibility 
Orientational and electronic contributions to the third-order 
susceptibilities of cryogenic liquids, 6:3946 
Photoionization 
Photoionization of (H2) and the clusters of O2 molecules, 
6:4280 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Theoretical equations of state for molecular fluids: nitrogen, 
oxygen, and carbon monoxide, 6:3947 
OXYGEN 18 REACTIONS 
Synthesis and investigation of neutron-rich transuranium 
isotopes, 6:4347 (LBL—11712) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OZONE 
Atmospheric Chemistry 
Federal Aviation Administration high altitude pollution 
program, second biennial report prepared in accordance 
with the ozone protection provision, section 153(g), of the 
Clean Air Act Amendments of 1977. Biennial report, 
January 1978-December 1979, 6:4119 (AD-A—081520) 


p 


P INVARIANCE 
Electron-Proton Interactions 
Measurement of asymmetries in spin dependent deep inelastic 
scattering (W = 2 to 10 GeV), 6:4317 
PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC NORTHWEST REGION 


See also ALASKA 
WASHINGTON 


Electric Power 
Review of power planning in the Pacific Northwest, calendar 
year 1979, 6:3779 
PACKAGING 
Failures 
Review of US accident/incident experience involving the 
transportation of radioactive material (RAM) 1971-1980, 
6:3513 (SAND—80-0899C) 
PALLADIUM 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
PALO VERDE-1 REACTOR 
Legal Aspects 
Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 
Reactor Licensing 
Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 
PALO VERDE-2 REACTOR 
Legal Aspects 
Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 
Reactor Licensing 
Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 
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PALO VERDE-3 REACTOR 


Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 

Reactor Licensing 

Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 

PALO VERDE-4 REACTOR 
Legal Aspects 

Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 

Reactor Licensing 

Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 

PALO VERDE-5 REACTOR 
Legal Aspects 

Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 

Reactor Licensing 

Palo Verde Nuclear Generating Station: an example of the 
state role in regional nuclear projects, 6:3691 
(ORAU/IEA—80-13(M)) 

PARABOLIC COLLECTORS 
See also PARABOLIC TROUGH COLLECTORS 
Design 
Radiant energy collector (Patent application), 6:3645 
Solar energy collector (Patent), 6:3643 
PARABOLIC REFLECTORS 


Collection of solar energy (Patent), 6:3642 
PARABOLIC TROUGH COLLECTORS 
Heat Pipes 
Passive solar heat collector (Patent), 6:3624 
PARAFFINS 
See ALKANES 
PARATHORMONE 
Biological Accumulation 
Tissue deposition and metabolism of '**I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 
Blood-Plasma Clearance 
Tissue deposition and metabolism of }*°I-labeled synthetic 
amino-terminal parathyroid hormone bPTH(1-34) (Rats), 
6:4235 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE MODELS 


See also COLOR MODEL 
GLUON MODEL 
QUARK MODEL 


Physical interpretation and the mathematical structure of the 
combinatorial hierarchy, 6:4367 
PARTON MODEL 
Electron-Proton Interactions 
Measurement of asymmetries in spin dependent deep inelastic 
scattering (W = 2 to 10 GeV), 6:4317 
PASSIVE SOLAR COOLING SYSTEMS 
Performance 
Passive solar technical planning study. Final report, 6:3621 
(EPRI-EM—1591) 
Reviews 
Passive solar progress: a simplified guide to the 3rd national 
passive solar conference, 6:3616 (DOE/CS/30046—01) 
Passive solar technical planning study. Final report, 6:3621 
(EPRI-EM—1591) 
PASSIVE SOLAR HEATING SYSTEMS 
See also THERMIC DIODE SOLAR PANELS 
Design 
Iowa-Project Passive. Second quarterly technical progress 
report, March 31, 1980, 6:3617 (DOE/CS/30156—2) 
Metal screen solar heat collector wall (Patent), 6:3625 
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Passive and hybrid solar manufactured housing and buildings 
(Includes architectural drawings), 6:3629 (DOE/CS/30384— 
1) 
Plans for passive and hybrid solar manufactured housing and 
buildings, 6:3618 (DOE/CS/30371—1) 
Performance 
Passive solar technical planning study. Final report, 6:3621 
(EPRI-EM—1591) 
Reviews 
Passive solar progress: a simplified guide to the 3rd national 
passive solar conference, 6:3616 (DOE/CS/30046—01) 
Passive solar technical planning study. Final report, 6:3621 
(EPRI-EM—1591) 
PAVEMENTS 
Bibliographies 
Nondestructive testing of pavements and pavement bases. 1964- 
March 1980 (citations from the NTIS Data Base). Report for 
1964-March 1980, 6:4053 (PB—80-809551) 
Nondestructive Testing 
Nondestructive testing of pavements and pavement bases. 1964- 
March 1980 (citations from the NTIS Data Base). Report for 
1964-March 1980, 6:4053 (PB—80-809551) 
PEAT 
Geologic Deposits 
Peat deposits of Light Ground Pocosin, Pamlico County, 
North Carolina, 6:3348 (NCEI—0019) 
In-Situ Gasification 
Vyrmethane. Final report (In-situ peat gasification), 6:3319 
(NE/TORV—80/1) 
PENETRATORS 
Materials 
Report of the panel on the use of depleted uranium alloys for 
large caliber long rod kinetic energy penetrators, 6:3504 
(LA-UR—80-2948) 
PENNING ION SOURCES 
Performance Testing 
Design of long pulse/steady state negative hydrogen ion 
sources for fusion applications, 6:4381 (BNL—28561) 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERFORMANCE 
Stimulation 
Amphetamine margin in sports (Effects on performance of 
highly trained athletes), 6:4169 (UR—3490-1853) 
PERU 
Agriculture 
NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 
American Indians 
NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 
Human Populations 
NUNOA: a computer simulator of individuals, families, and 
extended families of the high-altitude Quechua, 6:3769 
(ORNL/TM—7023) 
PETROLEUM 


See also OIL WELLS 
PETROLEUM FRACTIONS 
RESIDUAL PETROLEUM 
SHALE OIL 


Carcinogenesis 
Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
Catalytic Cracking 
Method for catalytic cracking heavy oils (Patent), 6:3461 
Distillation 
Crude oil steam distillation in steam flooding. Final report, 
6:3435 (DOE/ET/12357—3) 
Mutagen Screening 
Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
Phase Studies 
Review and analysis of past and ongoing carbon dioxide 
injection field tests, 6:3437 (DOE/MC/08341—17) 


PETROLEUM FRACTIONS 
Mutagen Screening 


Prices 
Purchase price of strategic petroleum reserve oil fair but 
payment timing is costly. Report to the Congress, 6:3473 
(PB—80-162738) 
Quality Assurance 
Final report on assessment of crude oil and refined petroleum 
product quality during long-term storage. Interim report, 
Jun 78-Dec 79, 6:3481 (AD-A—082365) 
Response Modifying Factors 
Uptake of trace metals by the clam Macoma inquinata from 
clean and oil-contaminated detritus, 6:4228 
Storage 
Final report on assessment of crude oil and refined petroleum 
product quality during long-term storage. Interim report, 
Jun 78-Dec 79, 6:3481 (AD-A—082365) 
Thermal Cracking 
Method of thermally cracking heavy petroleum oil (Patent), 
6:3470 
Tumor Promoters 
Synthetic crude oils varcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 
Exploration 
Alaska OCS socioeconomic studies program. Technical report 
number 49. Norton Basin OCS lease sale No. 57 petroleum 
development scenarios. Final report, 6:3477 (PB—80-166689) 
Synthetic pulse radar including a microprocessor based 
controller (Patent), 6:3349 
Leases 
Alaska OCS socioeconomic studies program. Technical report 
number 48, volume 1. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios anchorage socioeconomic 
and physical baseline. Final report, 6:4161 (PB—80-166663) 


Alaska OCS sociceconomic studies program. Technical report 
number 37. Western Gulf of Alaska petroleum development 
scenarios: transportation systems analysis. Final report, 
6:3474 (PB—80-166630) 

Alaska OCS socioeconomic studies program. Technical report 
number 39. Western Gulf of Alaska petroleum development 
scenarios: Kodiak non-native sociocultural impacts. Final 
report, 6:4159 (PB—80- 166648) 

Alaska OCS socioeconomic studies program. Technical report 
number 47. Lower Cook Inlet petroleum development 
scenarios: sociocultural systems analysis. Final report, 6:4160 
(PB—80-166655) 

Alaska OCS socioeconomic studies program. Technical report 
number 48, Volume 2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80-166671) 

Alaska OCS socioeconomic studies program. Technical repc .t 
number 30. Northern and western Gulf of Alaska petrole. n 
development scenarios: commercial fishing industry analysis. 
Final report, 6:4163 (PB—80-166697) 

Alaska OCS socioeconemic studies program. Technical repo. 
number 42. Lower Cook Inlet petroleum development 
scenarios: economic and demographic analysis. Final report, 
6:4164 (PB—80-166705) 

Environmental assessment of an active oil field in the 
northwestern Gulf of Mexico, 1977-1978. Volume II. Data 
management and biologival investigations. Annual report, 
1977-1978, 6:4150 (PB—80-165970) 

PETROLEUM FRACTIONS 
Carcinogenesis 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Mutagen Screening 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
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Tumor Promoters 


Tumor Promoters 
Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
PETROLEUM INDUSTRY 
Taxes 
When does the accumulated earnings tax apply to fractional 
working interests in oil and gas ventures, 6:3772 
PETROLEUM PRODUCTS 


See also FUEL OILS 
GASOLINE 
LUBRICATING OILS 


Quality Assurance 
Final report on assessment of crude oil and refined petroleum 
product quality during long-term storage. Interim report, 
Jun 78-Dec 79, 6:3481 (AD-A—082365) 
Storage 
Final report on assessment of crude oil and refined petroleum 
product quality during long-term storage. Interim report, 
Jun 78-Dec 79, 6:3481 (AD-A—082365) 
PETROLEUM REFINERIES 
Fuel Substitution 
Potential for FBC coal firing in a refinery, 6:3458 (CONF- 
800428—(Voi.2)) 
Heaters 
Potential for FBC coal firing in a refinery, 6:3458 (CONF- 
800428—(Vol.2)) 
Load Management 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
Power Demand 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
PHAGOCYTOSIS 
Pathological Changes 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
PHANTOMS 
Pion Dosimetry 
Calculation of pion dose distributions in water, 6:4361 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASE TRANSFORMATIONS 
Lagrangian Function 
Crystal structure and pair potentials: A molecular-dynamics 
study, 6:4363 
PHENOBARBITAL 
Biological Effects 
Carcinogenesis, 6:4246 (ANL—80-90) 
Tumor Promoters 
Carcinogenesis, 6:4246 (ANL—80-90) 
PHENOLS 
Solvent Extraction 
Process of scrubbing polyvalent phenols from gas (Patent), 
6:3333 
PHENYLISOPROPYLAMINE 
See BENZEDRINE 
PHORBOL ESTERS 
Biological Effects 
Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 
Radiosensitivity Effects 
Modulating effects of the protease inhibitor Antipain on x-ray 
induced transformations, 6:4219 (COO—4733-2) 
PHOSPHORUS 
Formation 7ree Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
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PHOTOELECTROCHEMICAL CELLS 
Design 
Conversion of solar energy to chemical and electrical energy 
(Patent), 6:3607 
Liquid junction Schottky barrier solar cell (Patent), 6:3608 
PHOTOMULTIPLIERS 
Performance 
Performance studies of high gain photomultiplier having Z- 
configuration of microchannel plates, 6:4084 (LBL—11028) 
Performance studies of the new generation Amperex XP2020 
photomultiplier, 6:4083 (LBL—10824) 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-ATOM COLLISIONS 
Energy-Level Transitions 
Free-bound and bound-bound radiative transitions in an intense 
laser field (U), 6:4276 (UCRL—15295) 
PHOTON-MOLECULE COLLISIONS 
Ionization 
W-value for electrons and photons in tissue-equivalent gases, 
6:4274 (COO—4733-2) 
PHOTONUCLEAR REACTIONS 
Breakup Reactions 
Constraints on the NN interaction from deuteron 
electromagnetic processes. CTP report No. 893, 6:4336 
(CONF-8010138—1) 
PHOTORESISTORS 
Design 
Photoresist laminate (Patent), 6:4066 
Fabrication 
Photoresist laminate (Patent), 6:4066 
PHOTOSYNTHESIS 
Biological Effects 
Action of salicylaldoxime on electron transport reactions, 
fluorescence yield, and light-induced field changes in spinach 
chloroplasts, 6:4175 
Biological Models 
Impact of enhanced atmospheric CO2 on managed forests, 
6:4112 (CONF-7904143—) 
Biological Radiation Effects 
Electron and proton transfer events in chloroplasts during a 
short series of flashes, 6:4199 
Energy-Level Transitions 
Stereoelectronic properties of photosynthetic and related 
systems: V. Ab initio configuration interaction calculations 
on the ground and lower excited singlet and triplet states of 
ethyl chlorophyllide a and ethyl pheophorbide a, 6:3993 
Temperature Effects 
Analysis of crop responses to enhanced atmospheric CO2 
levels, 6:4241 (CONF-7904143—) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Fabrication 
Thin film photovoltaic converter and method of preparing 
same (Patent), 6:3605 
PHOTOVOLTAIC POWER SUPPLIES 
Residential use of photovoltaics, 6:3610 (DOE/ET/20279— 
109) 
Design 
Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, VA, 6:3609 (ALO— 
4290-T 1) 
PHYSIOLOGY 
Evaluation 
Fluorometric determination of adenosine nucleotide derivatives 
as measures of the microfouling, detrital, and sedimentary 
microbial biomass and physiological status, 6:4227 
PHYTOCHROMES 
Genetic Control 
Identification of an R-locus region that controls the tissue 
specificity of anthocyanin formation in maize, 6:4184 
PIG ION SOURCES 
See PENNING ION SOURCES 
PILGRIM-1 REACTOR 
Equipment Protection Devices 
Technical evaluation of the proposed design modifications and 
technical specification changes on grid voltage degradation 
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(Part A) for the Pilgrim Nuclear Power Station, Unit 1, 
6:3677 (UCID— 18689) 
PINS (FUEL) 
See FUEL PINS 
PION DOSIMETRY 
Control Systems 
Preclinical studies of dynamic treatment modes in pion 
therapy, 6:4226 
Depth Dose Distributions 
Calculation of pion dose distributions in water, 6:4361 
Preclinical studies of dynamic treatment modes in pion 
therapy, 6:4226 
PION MINUS-PROTON INTERACTIONS 
Cross Sections 
Diffractive hadronic production of D mesons, 6:4306 (CONF- 
800724—55) 
D-1865 Resonances 
Diffractive hadronic production of D mesons, 6:4306 (CONF- 
800724—55) 
Pair Production 
Amplitude analysis of the K~ K* system produced in the 
reactions 7” p—-K~ K* nad 7* n—+K~ K* pa6 GeV/c, 6:4312 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Observation of a double isobaric analog state in the reaction 
209 Bi(ar* zr )?°At, 6:4344 
PION PLUS-NEUTRON INTERACTIONS 
Pair Production 
Amplitude analysis of the K~ K* system produced in the 
reactions 7” p-+K~ K* nad 7* n—-K~ K* pa6 GeV/c, 6:4312 
PION PLUS-PROTON INTERACTIONS 
Particle Production 
Reaction 7* p — 7* p7r® (fast) at 16 GeV/c, 6:4307 (CONF- 
8004127—1) 
PION REACTIONS 
Fission 
Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801 107—43) 
PION-PROTON INTERACTIONS 
Elastic Scattering 
Polarizations and angular distributions in the elastic scattering 
of pions and protons from polarized protons at Fermilab 
energies, 6:4316 
PIPELINES 


See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 


Dynamic Loads 
Review of methods and criteria for dynamic combination in 
piping systems. Technical report, 6:3717 (NUREG/CR— 
1330) 
Leak Detectors 
Analyses of ultrasonic flowmeters for leak detection in liquid 
hydrocarbon pipelines. Technical report, 6:3479 (AD-A— 
081791) 
Leaks 
Method and means of passive detection of leaks in buried pipes 
(Patent), 6:4028 
Load Management 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
Power Demand 
Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 
Regulations 
North SEa pipelines: a survey of technology, regulation and 
use conflicts in oil and gas pipeline operation. Final report, 
Aug-Dec 78, 6:3480 (PB—80-165848) 
PIPES 
Expansion 
Dilatometer (Patent), 6:4097 
Failure Mode Analysis 
Investigation of piping failure at BI-GAS pilot plant. Topical 
report, 6:3314 (DOE/ET/14705—T1) 


Failures 
Investiga. on of piping failure at BI-GAS pilot plant. Topical 
report, 6:3314 (DOE/ET/14705—T1) 


Method and means of passive detection of leaks in buried pipes 
(Patent), 6:4028 
PIXE ANALYSIS 
Sensitivity 
Application of nuclear microlocalization techniques to 
biomedical problems, 6:3952 (BNL—28573) 
Uses 
Application of nuclear microlocalization techniques to 
biomedical problems, 6:3952 (BNL—28573) 
PLANT CELLS 
Permeability 
Dimethylsulfoxide as a potential tool for analysis of 
compartmentation in living plant cells, 6:4197 
PLANT TISSUES 
Quantitative Chemical Analysis 
Evidence that auxin-induced growth of soybean hypocotyls 
involves proton excretion, 6:4201 
PLANTS 


See also LEGUMINOSAE 
TREES 


Mutagen Screening 
Potential of plant genetic systems for monitoring and screening 
mutagens, 6:4254 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
Kinetics 
Dimension of strange attractors, 6:4377 
Transport Theory 
Classical transport in field reversed mirrors: reactor 
implications, 6:4373 (UCRL—85087) 
Turbulence 
Dimension of strange attractors, 6:4377 
PLASMA CONFINEMENT 
Diffusion 
Steady-state magnetic diffusion from resistive interchange 
modes in a plasma, 6:4376 
PLASMA DIAGNOSTICS 
Laser Radiation 
Use of radiative line broadening by an intense laser field as a 
plasma diagnostic, 6:4372 (UCRL—15294) 
PLASMA DRIFT 
Plasma Instability 
Steady-state magnetic diffusion from resistive interchange 
modes in a plasma, 6:4376 
PLASMA GUNS 
Cost 
Carbon plasma gun, 6:4374 
PLASMASPHERE 
Research Programs 
Proceedings of the solar-terrestrial workshop, 6:4271 (LA— 
8522C) 
PLASTICS 


See also ARAMIDS 
ORGANIC POLYMERS 
POLYETHYLENES 
POLYURETHANES 


Thermodynamic Properties 
Investigation into the thermal defect of tissue-equivalent 
plastic, 6:4357 (COO—4733-2) 
Tissue-Equivalent Materials 
Investigation into the thermal defect of tissue-equivalent 
plastic, 6:4357 (COO—4733-2) 
PLATES 
(Thicker than SHEETS or FOILS.) 
Deformation 
Analytical and experimental investigation of the elastic and 
plastic behavior of plates on foundations subjected to 
dynamic punch loading, 6:4012 (SAND—80-2484C) 
Design 
Battery plate separator and battery containing the same 
(Patent), 6:3739 





Grids 
Battery plate separator and battery containing the same 
(Patent), 6:3739 
Shock Waves 
Electric gun: a versatile tool for high-pressure shock-wave 
research, 6:4095 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Catalytic Effects 
Process for reactivating an iridium-containing catalyst (Patent), 
6:3472 
PLATINUM COMPOUNDS 
Catalytic Effects 
Catalytic cracking (Patent), 6:3469 
PLUMES 
Environmental Transport 
Analytical and experimental study of multiple plumes. Final 
report, 6:3665 (EPRI-CS—1547) 
PLUTONIUM 
Alpha Spectroscopy 
Determination of actinides in soil, 6:3967 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Leaching 
Solubility limits of importance to leaching, 6:3996 (LA-UR— 
80-2950) 
Radiometric Analysis 
Radiometric determination of plutonium in caustic scrubber 
solutions, 6:3960 
Special problems in the analysis for plutonium and neptunium 
in ground waters, 6:3966 
Recovery 
Chemical systems engineering progress report, June through 
December 1979, 6:3533 (RF P—3043) 
Chemistry research and development progress report, May 
1979 through October 1979, 6:3509 (RFP—3104) 
Solubility 
Solubility limits of importance to leaching, 6:3996 (LA-UR— 
80-2950) 
Sorption 
Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3257) 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
PLUTONIUM 238 
Radionuclide Kinetics 
Comparative uptake and distribution of plutonium, americium, 
curium and neptunium in four piant species, 6:4232 
PLUTONIUM 239 
Intestinal Absorption 
Toxicity of systems for energy generation and storage, 6:4245 
(ANL—80-90) 
Radionuclide Kinetics 
Comparative uptake and distribution of plutonium, americium, 
curium and neptunium in four plant species, 6:4232 
Retention 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
Tissue Distribution 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL —80-90) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801107—43) 
PLUTONIUM 242 
Casting 
Chemistry research and development progress report, May 
1979 through October 1979, 6:3509 (RFP—3104) 
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PLUTONIUM ALLOYS 
Phase Diagrams 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979, 6:3507 (ANL—79-99) 
PLUTONIUM HYDRIDES 
Thermodynamics 
Chemistry research and development progress report, May 
1979 through October 1979, 6:3509 (RFP—3104) 
PLUTONIUM PEROXIDES 
Precipitation 
Chemistry research and development progress report, May 
1979 through October 1979, 6:3509 (RFP—3104) 
P-N JUNCTIONS 
Production 
Method utilizing laser-processing for the growth of epitaxial p- 
n junctions (Patent), 6:4065 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Pressure Drop 
Dense phase coal pneumatic transport, 6:3368 (NYSERDA— 
80-6) 
POLIO VIRUS 
Biological Radiation Effects 
Mechanisms of poliovirus inactivation by the direct and 
indirect effects of ionizing radiation, 6:4230 
Inactivation 
Mechanisms of poliovirus inactivation by the direct and 
indirect effects of ionizing radiation, 6:4230 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
EXHAUST RECIRCULATION SYSTEMS 
Design 
Exhaust gas purifying device (Patent), 6:3906 
Materials 
Preparation of reactive beta-dicalcium silicate (Patent), 6:4078 
Retrofitting 
Study of New England utilities’ particulate air pollution 
control facilities to determine relative viability of approaches 
to upgrade and retrofit, 6:3669 (PB—80-154073) 
POLONIUM 210 
Electrodeposition 
Galvanic deposition of **°Po at a rotating nickel disk 
electrode, 6:3959 
POLYCYCLIC AROMATIC HYDROCARBONS 
See also 3-METHYLCHOLANTHRENE 
Carcinogenesis 
Carcinogenesis, 6:4246 (ANL—80-90) 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
POLYETHYLENES 
Permeability 
Study of the behavior of gas distribution equipment in 
hydrogen service: Phase II, 6:3575 (CONF-801055—5) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 


See also ORGANIC POLYMERS 
PLASTICS 
SILICONES 


Production 
T/sub n/MR’ cocatalysts (Patent), 6:3987 
POLYURETHANES 
Compatibility 
Compatibility of HEPA fiiter materials with harsh 
environments, 6:3562 (RFP—3151) 
PONDS 
See LAKES 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS 
Data Base Management 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
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POSITION SENSITIVE DETECTORS 
X-Ray Detection 

Application of a directly exposed self-scanning photodiode 
array as a linear position sensitive detector in a small-angle 
X-ray scattering instrument, 6:4094 

POTASSIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

POTASSIUM IODIDES 
Atom-Molecule Collisions 

Mass and orientation effects in dissociative collisions between 

rare gas atoms and alkali halide molecules, 6:4296 
POTASSIUM OXIDES 
Crystal-Phase Transformations 

Critical behavior at the incommensurate structural phase 

transition in K2SeQ,, 6:3944 
POTASSIUM SELENIDES 
Crystal-Phase Transformations 

Critical behavior at the incommensurate structural phase 

transition in K2SeQ,, 6:3944 
POWER AMPLIFIERS 


Efficient laser amplifier using sequential pulses of different 
wavelengths (Patent), 6:4045 
POWER CONDITIONING CIRCUITS 
Design 
Ac-dc power processor, Type I. Final report, March 1976- 
March 1978, 6:3671 (AD-A—081545) 
POWER DEMAND 
Forecasting 
Electric load forecasting: challenge for the ‘80s. Utility 
Modeling Forum, first working group. Final report, 6:3777 
(EPRI-EA— 1536) 
Regional power systems planning: a state of the art assessment. 
Final report, 6:3774 (DOE/RA/29144—01) 
POWER GENERATION 
Economics 
Pressurized fluid-bed combustor: gas cleaning turbine systems 
integration for economic electric energy cost, 6:3388 
(CONF-800428—(Vol.2)) 
Waste Product Utilization 
Apparatus for generating heat and electrical energy from 
aluminum waste and other inexpensive aluminum products 
(Patent), 6:3583 
POWER REACTORS 
See also CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
GINNA-1 REACTOR 
HOPE CREEK-1 REACTOR 
HOPE CREEK-2 REACTOR 
MC GUIRE-] REACTOR 
MC GUIRE-2 REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
PALO VERDE-4 REACTOR 
PALO VERDE-5 REACTOR 
PILGRIM-1 REACTOR 


PRIMARY COSMIC RADIATION 
Energy Spectra 


RANCHO SECO-] REACTOR 
SALEM-1 REACTOR 

SALEM-2 REACTOR 

THREE MILE ISLAND-2 REACTOR 


Safety Standards 
Role of standards in the nuclear industry, 6:3719 (SAND—80- 
1675) 
Spent Fuel Storage 
Criticality safety in the storage of spent power reactor fuel, 
6:3695 (SAND—80-1675) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Power Conditioning Circuits 
Ac-de power processor, Type I. Final report, March 1976- 
March 1978, 6:3671 (AD-A—081545) 
POWER SYSTEMS 
Planning 
Regional power systems planning: a state of the art assessment. 
Final report, 6:3774 (DOE/RA/29144—01) 
Regional Analysis 
Regional power systems planning: a state of the art assessment. 
Final report, 6:3774 (DOE/RA/29144—01) 
Technology Assessment 
Regional power systems planning: a state of the art assessment. 
Final report, 6:3774 (DOE/RA/29144—01) 
POWER TRANSMISSION LINES 
Design 


Phase-to-phase switching surge design. Addendum to 
Transmission Line Reference Book: 115-138 kV compact line 
design. Final report, 6:3672 (EPRI-EL—1550) 

Discharges 


Human response to interference with TV picture quality, 
6:3673 (EPRI-EL— 1587) 
Environmental Effects 
Humz2n response to interference with TV picture quality, 
6:3673 (EPRI-EL—1587) 
Flashover 
Phase-to-phase switching surge design. Addendum to 
Transmission Line Reference Book: 115-138 kV compact line 
design. Final report, 6:3672 (EPRI-EL— 1550) 
PRASEODYMIUM 
rties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
PRASEODYMIUM 141 TARGET 
Chlorine 35 Reactions 
35C] induced fission and fusion, 6:4339 (INIS-mf—5692) 
PRASEODYMIUM IONS 
Raman Spectra 
Wave mixing spectroscopy, 6:4275 (LBL—11518) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE VESSELS 
Neutron Spectra 
Fast neutron spectroscopy by gas proton-recoil methods at the 
light water reactor pressure vessel simulator, 6:3697 (EGG- 
PHYS—5272) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES 
Battery Charging 
Investigations of the safety of Li/SOCI, batteries. Final report, 
30 Sep 78-29 Sep 79, 6:3732 (AD-A—081998) 
Chemical Reaction Kinetics 
Investigations of the safety of Li/SOC\; batteries. Final report, 
30 Sep 78-29 Sep 79, 6:3732 (AD-A—081998) 
Electrolytes 
Investigations of the safety of Li/SOCIz batteries. Final report, 
30 Sep 78-29 Sep 79, 6:3732 (AD-A—081998) 
Safety 
Investigations of the safety of Li/SOCl, batteries. Final report, 
30 Sep 78-29 Sep 79, 6:3732 (AD-A—081998) 
PRIMARY COSMIC RADIATION 
Energy Spectra 
The energy spectrum of cosmic ray iron nuclei and the 
predicted intensity variation during the solar cycle with 
applications for the intensity observed by a magnetospheric 





tiie 


ste 
efeaedeaa 


$s 


*ecadas 


~ 
- 
- 
7 
~- 
a 
- 
= 
- 
- 
. 
— 
7 
~ 
- 
- 
- 
os 
~- 
- 
- 


PRIMARY COSMIC RADIATION 
Energy Spectra 


satellite. Final report, 1 May-30 Sep 79, 6:4269 (AD-A— 
082223) 
Modulation 
The energy spectrum of cosmic ray iron nuclei and the 
predicted intensity variation during the solar cycle with 
applications for the intensity observed by a magnetospheric 
satellite. Final report, 1 May-30 Sep 79, 6:4269 (AD-A— 
082223) 
PROCESS HEAT 
Energy Demand 
Application potential of energy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—081384) 
PROCESS SOLUTIONS 
Carcinogenesis 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Mutagenesis 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Toxicity 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
PROCESSING 
Mathematical Models 
Energy supply and demand properties from engineering 
process models. Final report, 6:3767 (EPRI-EA—1568) 
Simulation 
Energy supply and demand properties from engineering 
process models. Final report, 6:3767 (EPRI-EA—1568) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
Mathematical Models 
Energy supply and demand properties from engineering 
process models. Final report, 6:3767 (EPRI-EA—1568) 
PROMETHAZINE 
See AMINES 
PROMETHIUM 


Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

PROPANE 
Electron-Molecule Collisions 

W-value for electrons and photons in tissue-equivalent gases, 

6:4274 (COO—4733-2) 
Photon-Molecule Collisions 
W-value for electrons and photons in tissue-equivalent gases, 
6:4274 (COO—4733-2) 
PROPANONE 
See ACETONE 
PROPORTIONAL COUNTERS 
See also WALL-LESS COUNTERS 


Influence of amplifier time constant on proportional counter 
calibration, 6:4087 (COO—4733-2) 
Performance 
Microdosimetry measurements at the RARAF, 6:4088 (COO— 
4733-2) 
Neutron dosimetry for rat irradiations, 6:4211 (COO—4733-2) 
PROTEINS 
Carcinogenesis 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 


Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 


Regulation of retinol-binding protein metabolism in cultured 
rat liver cell lines, 6:4198 (COO—4733-2) 
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PROTON BEAMS 
Beam Profiles 
Radial energy deposition profile of proton tracks, 6:4351 
(COO—4733-2) 
Energy Losses 
Radial energy deposition profile of proton tracks, 6:4351 
(COO—4733-2) 
PROTON DOSIMETRY 
Spatial Dose Distributions 
Radial energy deposition profile of proton tracks, 6:4351 
(COO—4733-2) 
PROTON REACTIONS 
Elastic Scattering 
Wave length of a polarisation wake in Al, 6:4337 (INIS-mf— 
5692) 
Polarization 
Wave length of a polarisation wake in Al, 6:4337 (INIS-mf— 
5692) 
Resonance 
Correlations for reduced-width amplitudes in *V, 6:4338 
PROTON TRANSPORT 


Electron and proton transfer events in chloroplasts during a 
short series of flashes, 6:4199 
PROTON-ANTIPROTON INTERACTIONS 
Differential Cross Sections 
Neutral strange particle production in antiproton-proton 
reactions at 3.0 GeV/c, 6:4308 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
Inelastic thresholds and dibaryon resonances, 6:4323 
Polarizations and angular distributions in the elastic scattering 
of pions and protons from polarized protons at Fermilab 
energies, 6:4316 
Partial Waves 
Inelastic thresholds and dibaryon resonances, 6:4323 
PROTONS 
Rescattering 
Nuclear effects in high-energy antineutrino interactions, 6:4311 
Semileptonic Decay 
Short-range correlations and baryon decay, 6:4329 
PROTOPLASTS 
See PLANT CELLS 
PSI-3105 RESONANCES 
Radiative Decay 
Observation of an eta/sub c/ candidate state with mass 2978 
+-9 MeV, 6:4315 
PSI-3695 RESONANCES 
Radiative Decay 
Observation of the eta/sub c/(2980) produced in the radiative 
decay of the psi'(3684), 6:4314 
Observation of an eta/sub c/ candidate state with mass 2978 
+-9 MeV, 6:4315 
PSYCHOLOGY 
See BEHAVIOR 
PUROMYCIN 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
PWR TYPE REACTORS 


See also CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
GINNA-1 REACTOR 
LOFT REACTOR 
MC GUIRE-1] REACTOR 
MC GUIRE-2 REACTOR 
OCONEE-!] REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PALO VERDE-4 REACTOR 
PALO VERDE-5 REACTOR 
RANCHO SECO-1 REACTOR 
SALEM-] REACTOR 
SALEM-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 


Loss of Coolant 
Limits on the experimental simulation of nuclear fuel rod 
response, 6:3706 (CONF-801091—9) 
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LOFT small break experiments: importance and effectiveness 
of steam generators and natural circulation, 6:3710 (CONF- 
8010103—5) 

Multidimensional effects in the thermal response of fuel rod 
simulators, 6:3704 (CONF-801091—5) 

Need and procedure for calibration of fuel rod simulators, 
6:3705 (CONF-801091—7) 

Semisclae program, 6:3709 (CONF-8010103—4) 

Reactor Safety 

LWR nuclear power plant component failures, 6:3720 

(SAND—80-1884) 
Test Facilities 

Prevention and cure of diseased fuel rod simulators, from 
conception to death, by timely and proper inspection, 6:3678 
(CONF-801091—6) 

PYRANS 
Fluorescence 

Viscosity of the internal aqueous phase of unilamellar 

phospholipid vesicles, 6:4176 
Polarization 
Viscosity of the internal aqueous phase of unilamellar 
phospholipid vesicles, 6:4176 
PYRITE 
Removal 
Sulfur removal from Texas lignite using steam and air, 6:3372 
PYROCHEMICAL REPROCESSING 
Research Programs 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 


Q 


QUANTUM CHROMODYNAMICS 
Corrections 
Target mass corrections in quantum chromodynamics, 6:4331 
Electron-Positron Interactions 
Calculation of event-shape parameters in e* e~ annihilation, 
6:4327 
Perturbation Theory 
Calculation of event-shape parameters in e* e~ annihilation, 
6:4327 
Vacuum States 
Gluon condensation from trace anomaly in quantum 
chromodynamics, 6:4332 
QUANTUM FIELD THEORY 
See also QUANTUM CHROMODYNAMICS 
Conservation Laws 
Symmetries and conservation laws in gauge theories, 6:4333 
Gauge Invariance 
Symmetries and conservation laws in gauge theories, 6:4333 
QUARK MODEL 
See also COLOR MODEL 
FLAVOR MODEL 
Electron-Proton Interactions 
Measurement of asymmetries in spin dependent deep inelastic 
scattering (W = 2 to 10 GeV), 6:4317 
Lectures 
Hadronic physics of q anti q light quark mesons, quark 
molecules and glueballs, 6:4318 (BNL—28498) 
Proton-Antiproton Interactions 
Neutral strange particle production in antiproton-proton 
reactions at 3.0 GeV/c, 6:4308 
QUINOLINES 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 


RACIAL GROUPS 
See MINORITY GROUPS 
RADAR 


Synthetic pulse radar including a microprocessor based 
controller (Patent), 6:3349 
Uses 
Synthetic pulse radar including a microprocessor based 
controller (Patent), 6:3349 
RADIATION ACCIDENTS 
Emergency Plans 
Accident consequences and emergency planning, 6:3555 
(SAND—80-1675) 
Meetings 
Nuclear criticality safety, 6:3545 (SAND—80-1675) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION INJURIES 
Biological Repair 
Mammailian cell biology, 6:4207 (ANL—80-90) 
Rapid repair of ionizing radiation injury in Chlamydomonas 
reinhardi, 6:4229 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also X-RAY SOURCES 


Vacuum ultraviolet and x-ray light source and method and 
short wavelength laser pumped by said light source (Patent), 
6:4040 

RADICALS 


See also CARBONYL RADICALS 
HYDROXYL RADICALS 


Comparative Evaluations 
Comparison of epoxide and free-radical mechanisms for 
activation of benzo[a]pyrene by Sprague-Dawley rat liver 
microsomes, 6:4177 
RADIOACTIVE AEROSOLS 
Inhalation 
Biological and health effects of radon: a review, 6:4231 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Radiation Monitoring 
Compilation of reported noble gas effluent monitor capabilities 
at operating nuclear power plants. Technical report, 6:3714 
(NUREG—0592) 
RADIOACTIVE MATERIALS 


See also RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Packaging 
Review of US accident/incident experience involving the 
transportation of radioactive material (RAM) 1971-1980, 
6:3513 (SAND—80-0899C) 
Transportation of nuclear materials: the nuclear focus of the 
80's, 6:3517 (SAND—80-0961C) 
Remote Handling 
Remote maintenance testing, 1 July 1979-30 June 1980, 6:4001 
(ENICO— 1059) 
Risk Assessment 
Relative consequences of transporting hazardous materials, 
6:3514 (SAND—80-0901C) 
Saf 
Approach to the assessment of safeguards system effectiveness. 
Final report, 6:3566 (PB—80-170954) 





Emergency response capabilities developed in the United 
States to deal with nuclear materials transportation 
accidents, 6:3516 (SAND—80-0905C) 

Environmental impacts of the transportation of radioactive 
materials in urban areas, 6:3512 (SAND—80-0860C) 

Institutional issues affecting transportation of nuclear materials, 
6:3515 (SAND—80-0902C) 

Relative consequences of transporting hazardous materials, 
6:3514 (SAND—80-0901C) 

Review of US accident/incident experience involving the 

tation of radioactive material (RAM) 1971-1980, 
6:3513 (SAND—80-0899C) 

Transportation of nuclear materials: the nuclear focus of the 

80's, 6:3517 (SAND—80-0961C) 
RADIOACTIVE WASTE DISPOSAL 
Geologic Deposits 

Commercial nuclear waste repository in basalt, 6:3534 (RHO- 
BWI-SA—57) 

High-Level Radioactive Wastes 

Analysis of two radioactive nepheline syenite glass 
hemispheres retrieved from the Chalk River Nuclear 
Laboratories’ waste management site, 6:3961 

International Cooperation 

Proceedings of the fifth annual NEA-seabed working group 

meeting, 6:3538 (SAND—80-0754) 
Marine 

Proceedings of the fifth annual NEA-seabed working group 

meeting, 6:3538 (SAND—80-0754) 
Meetings 

Proceedings of the fifth annual NEA-seabed working group 

meeting, 6:3538 (SAND—80-0754) 
Radiation Monitoring 

Use of borehole scintillator probe total-field gamma scans in 
radioactive waste investigations, Hanford Site, Washington, 
6:3536 (RHO-SA— 180) 

Transuranium Elements 

Transuranic contaminated waste form characterization and 

data base, 6:3541 (UCRL—15299(Vol.1)) 
U 

Analysis of two radioactive nepheline syenite glass 
hemispheres retrieved from the Chalk River Nuclear 
Laboratories’ waste management site, 6:3961 

Commercial nuclear waste repository in basalt, 6:3534 (RHO- 
BWI-SA—57) 

RADIOACTIVE WASTE FACILITIES 


Commercial nuclear waste repository in basalt, 6:3534 (RHO- 
BWI-SA—57) 
Development of a remote laboratory-scale waste treatment 
facility, 6:3532 (PNL-SA—8188) 
Fluids 
Water property lookup table (sanwat) for use with the two- 
phase computational code shaft (Radwaste repository), 
6:3537 (SAND—80-0646) 
Performance Testing 
Development of a remote laboratory-scale waste treatment 
facility, 6:3532 (PNL-SA—8188) 
Risk Assessment 
Assessment of the risks associated with continued storage of 
high-level waste in single-shell tanks at Hanford, 6:3544 
(RHO-LD—55) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Alpha-Bearing Wastes 
Transuranic waste form characterization and data base. 
Executive summary, 6:3540 (UCRL—15299) 
Transuranic contaminated waste form characterization and 
data base, 6:3541 (UCRL—15299(Vol.1)) 
Transuranic contaminated waste form characterization and 
data base, 6:3542 (UCRL—15299(Vol.2)) 
Environmental Impacts 
Environmental Development Plan: Defense Waste 
Management, 6:3525 (DOE/EDP—0064) 
Research 
Nuclear waste management. Quarterly progress report, April- 
June 1980, 6:3530 (PNL—3000-6) 


ERA Vol. 6, No. 3 / 1008 


RADIOACTIVE WASTE PROCESSING 
Chemical systems engineering progress report, June through 
December 1979, 6:3533 (RFP—3043) 
Combustion 
Electronics system for transuranic waste assays, 6:3523 
(CONF-801103—13) 
Digestion 
Acid digestion of organic liquids, 6:3527 (HEDL-TME—80-74) 
tion 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979 (Pyrochemical/dry 
processing; waste encapsulation in metal; transport in 
geologic media), 6:3507 (ANL—79-99) 
High-Level Radioactive Wastes 
Development of a remote laboratory-scale waste treatment 
facility, 6:3532 (PNL-SA—8188) 
Nuclear waste management. Quarterly progress report, April- 
June 1980, 6:3530 (PNL—3000-6) 
Monitoring 
Electronics system for transuran’ : waste assays, 6:3523 
(CONF-801103—13) 
Solidification 
Composite quarterly technical report long-term high-level 
waste technology, 6:3526 (DP—80-157-2) 
Development of a remote laboratory-scale waste treatment 
facility, 6:3532 (PNL-SA—8188) 
Nuclear waste management. Quarterly progress report, April- 
June 1980, 6:3530 (PNL—3000-6) 
Transuranium Elements 
Transuranic waste form characterization and data base. 
Executive summary, 6:3540 (UCRL—15299) 
Transuranic contaminated waste form characterization and 
data base, 6:3541 (UCRL—15299(Vol.1)) 
Transuranic contaminated waste form characterization and 
data base, 6:3542 (UCRL—15299(Vol.2)) 
Vitrification 
Design and performance of a 100-kg/h, direct calcine-fed 
electric-melter system for nuclear-waste vitrification, 6:3531 
(PNL—3387) 
RADIOACTIVE WASTE STORAGE 
High-Level Radioactive Wastes 
Assessment of the risks associated with continued storage of 
high-level waste in single-shell tanks at Hanford, 6:3544 
(RHO-LD—55) 
Radiation Monitoring 
Use of borehole scintillator probe total-field gamma scans in 
radioactive waste investigations, Hanford Site, Washington, 
6:3536 (RHO-SA—180) 
Risk Assessment 
Assessment of the risks associated with continued storage of 
high-level waste in single-shell tanks at Hanford, 6:3544 
(RHO-LD—55) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Leaching 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, October-December 1978, 6:3506 (ANL—79- 
29) 


Packaging 
Analytical and experimental investigation of the elastic and 
plastic behavior of plates on foundations subjected to 
dynamic punch loading, 6:4012 (SAND—80-2484C) 
Chemical systems engineering progress report, June through 
December 1979, 6:3533 (RFP—3043) 
Solidification 
Transuranic contaminated waste form characterization and 
data base, 6:3542 (UCRL—15299(Vol.2)) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICA!, EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Radiation physics, biophysics and radiation biology. Progress 
report, October 1, 1978-September 30, 1979, 6:4202 (COO— 
4733-2) 
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RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL ANALYSIS 
Meetings 
Radioelement analysis: progress and problems, 6:3954 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
Environmental Impacts 
Preliminary assessment of the impact of radionuclides in 
western coal on health and environment, 6:3347 


Nuclear materials safeguards. 1978 (citations from the NTIS 
Data Base). Report for 1978, 6:3567 (PB—80-809700) 
RADIOMETRIC GAGES 
Geiger-Mueller Counters 
Beta backscatter measurements of aluminum ion plating on U- 
0.75 Ti parts, 6:4085 (SAND—80-8241) 


Beta backscatter measurements of aluminum ion plating on U- 
0.75 Ti parts, 6:4085 (SAND—80-8241) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, October-December 1978, 6:3506 (ANL—79- 
29 


Mathematical Models 
Comparison of one-, two-, and three-dimensional models for 
mass transport of radionuclides, 6:3539 (UCRL—15210) 
Significance of certain rustler aquifer parameters for predicting 
long-term radiation doses from WIPP, 6:3524 
(DOE/AL/10752—8) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Washout 
Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Age Dependence 
Relative hazard of radioiodine as a function of (a) radiation 
quality and (b) age at exposure. Technical report, July 1976- 
February 1980, 6:4225 (NUREG/CR—1228) 
Response Modifying Factors 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
Modulating effects of the protease inhibitor Antipain on x-ray 
induced transformations, 6:4219 (COO—4733-2) 
Sex Dependence 
External radiation toxicity, 6:4203 (ANL—80-90) 
RADIOSENSITIZERS 
Toxicity 
Investigation in vitro of the clastogenic effects of misonidazole, 
6:4224 (COO—4733-2) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
Drugs 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
Optimization 
Combination studies with bleomycin, misonidazole and x-rays, 
6:4222 (COO—4733-2) 
Pion Dosimetry 
Calculation of pion dose distributions in water, 6:4361 
Preclinical studies of dynamic treatment modes in pion 
therapy, 6:4226 
Radiosensitizers 
MTDQ as a hypoxic cell radiosensitizer alone and in 
combination with misonidazole (6,6-methylene-bis-2,2,4 
trimethyl-1,2-dihydroquinoline), 6:4221 (COO—4733-2) 


RADIUM 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Ton Exchange Chromatography 
Improved ion exchange procedure for the separation of barium 
from radium, 6:3958 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
RADON 222 
Health Hazards 
Biological and health effects of radon: a review, 6:4231 
RAILGUN ACCELERATORS 
Reviews 
Possible application of electromagnetic guns to impact fusion, 
6:4386 (LA-UR—80-3137) 
RAIN WATER 
Impurities 
Spatial variability of rain water impurities in mesoscale events, 
6:4121 (COO—i199-61) 
RAMAN SPECTRA 
Nonlinear Problems 
Wave mixing spectroscopy, 6:4275 (LBL—11518) 
RANCHO SECO-1 REACTOR 
Power Supplies 
Technical evaluation of the proposed design modifications and 
technical specification changes on grid voltage degradation 
(Part A) for the Rancho Seco Nuclear Generating Plant, 
6:3680 (UCID— 18690) 
Relays 
Technical evaluation of the proposed design modifications and 
technical specification changes on grid voltage degradation 
(Part A) for the Rancho Seco Nuclear Generating Plant, 
6:3680 (UCID—18690) 
RARE EARTH NUCLEI 
High Spin States 
Properties of nuclei at very high spin, 6:4342 (LBL—11620) 
RATS 
Erythropoiesis 
Nickel-induced erythrocytosis: efficacies of nickel compounds 
and susceptibilities of rat strains, 6:4256 
RBE 
(Relative biological effectiveness.) 
Dose-Response Relationships 
External radiation toxicity, 6:4203 (ANL—80-90) 
REACTION INTERMEDIATES 
Chemical Reaction Kinetics 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
Radioactive Effluents 
Compilation of reported noble gas effluent monitor capabilities 
at operating nuclear power plants. Technical report, 6:3714 
(NUREG—0592) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
FUEL ELEMENTS 


Failures 
LWR nuclear power plant component failures, 6:3720 
(SAND—80-1884) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR LICENSING 
Nuclear Regulatory Commission Issuances. Monthly reports, 
6:3692 (PB—80-914200) 
REACTOR OPERATORS 
Education 
FFTF operator training, 6:3693 (HEDL-SA—1975) 
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REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
Safety Standards 
Current criticality safety standards: a request for an evaluation, 
6:3559 (SAND—80-1675) 
RECREATIONAL VEHICLES 
Energy Efficiency 
Travel, tourism, and energy. Final report, 6:3823 (CONF- 
8005 106—) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS 


Configuration for a gas redox fuel cell employing an ion 
exchange membrane (Patent), 6:3790 
Membranes 
Configuration for a gas redox fuel cell employing an ion 
exchange membrane (Patent), 6:3790 
REFORMER PROCESSES 
Catalysts 
Catalytic hydroreforming process (Patent), 6:3579 
Process for recycling gaseous reactants used for regenerating a 
hydrocarbon hydroconversion catalyst (Patent), 6:3465 
REFUSE 
See SOLID WASTES 
REGION I 
See NORTH ATLANTIC REGION 
REGION IX 
See WESTERN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGOLITH 
See OVERBURDEN 
RELATIVE BIOLOGICAL EFFECTIVINESS 
See RBE 
RELAXATION 
Temperature Dependence 
Viscosity of the internal aqueous phase of unilamellar 
phospholipid vesicles, 6:4176 
REMOTE HANDLING EQUIPMENT 
Performance Testing 
Remote maintenance testing, 1 July 1979-30 June 1980, 6:4001 
(ENICO— 1059) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Fi 
Application potential of energy systems at Navy sites. Volume 
I. Methodology and results. Final report, March 1978- 
October 1979, 6:3764 (AD-A—081383) 
Life-Cycle Cost 
Application potential of energy systems at Navy sites. Volume 
I. Methodology and results. Final report, March 1978- 
October 1979, 6:3764 (AD-A—081383) 


Proceedings of condensed papers on alternate energy sources, 
6:3780 
Research Programs 
Proceedings of condensed papers on alternate energy sources, 
6:3780 
REPROCESSING 
Safeguards 


Nuclear materials safeguards. 1978 (citations from the NTIS 
Data Base). Report for 1978, 6:3567 (PB—80-809700) 
RESEARCH AND TEST REACTORS 
Fuel Plates 
Fabrication of high-uranium-loaded U3Os-Al developmental 
fuel plates, 6:3701 (CONF-801144—2) 


ERA Vol. 6, No.3 / 1028 


RESEARCH PROGRAMS 
Contracts 

Cost and schedule control systems criteria for contract 
performance measurement: contractor reporting/data 
analysis guide, 6:4403 (DOE/CR—0017) 

RESERVOIR ROCK 
Mathematical Models 

Development of reservoir simulator for hydraulically fractured 
gas wells in noncontinuous lenticular reservoirs, 6:3484 
(DOE/BETC/RI—79/16) 

RESIDENTIAL BUILDINGS 
See also HOUSES 
Gas Furnaces 

Technical aspects of residential space heating. Phase III. 
Energy conservation potential of various retrofit options for 
gasfired residential space heating systems. Final report, 
6:3802 (NMEI—78-1122B) 

Space HVAC Systems 

Control strategies to conserve energy in all-air heating, 
ventilation, and air conditioning systems. Master's thesis, 
6:3793 (AD-A—081771) 

Thermal Insulation 

Thermal insulation for residential homes. 1964-March 1980 
(citations from the NTIS Data Base). Report for 1964-Mar 
80, 6:3806 (PB—80-808470) 

Water Source Heat Pumps 

Ground-water heat pumps: an examination of hydrogeologic, 
environmental, legal, and economic factors affecting their 
use, 6:3796 (DOE/CS/20060—5120(Vol.1)) 

RESIDENTIAL SECTOR 
Capital 

Residential demand for energy. Volume 2. Estimates of 
residential stocks of energy-using capital (revised), 6:3799 
(EPRI-EA—1572(Vol.2)) 

Electric Power 

Analytical Master Plan for the analysis of the data from the 
electric utility rate demonstration projects, 6:3776 
(DOE/RG/08684—T4(Vol.1)) 

Project-pooled analyses: feasibility of combining data from 
several electric utility rate demonstration projects, 6:3775 
(DOE/RG/08684—T2) 

Energy Demand 

Residential demand for energy. Volume 2. Estimates of 
residential stocks of energy-using capital (revised), 6:3799 
(EPRI-EA—1572(Vol.2)) 

Photovoltaic Power Supplies 

Residential use of photovoltaics, 6:3610 (DOE/ET/20279— 
109) 

RESIDUAL PETROLEUM 

Industrial survey of core handling, storage, and analysis 
procedures for ROS measurements. Final report, 6:3434 
(DOE/BC/10022—6) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTIVITY LOGGING 
Hole-to-surface resistivity measurements at Salt Valley, Utah, 
6:4264 (USGS-OFR—80-981) 
RESISTORS 
See also PHOTORESISTORS 
Stabilization 

Modified thin film processing sequence, 6:4059 (BDX—613- 
2409) 

RESOURCE RECOVERY FACILITIES 
Computer Codes 

Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 

Computerized Simulation 

Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 

Research 

Systems analysis for the development of small resource 
recovery systems. Executive summary, 6:3868 
(DOE/CS/20026—01(Vol.1)) 
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Systems analysis for the development of small resource 
recovery systems: research and development needs. Final 
report, 6:3867 (DOE/CS/20026—1(Vol.3)) 

Systems Analysis 

Systems analysis for the development of small resource 
recovery systems. Executive summary, 6:3868 
(DOE/CS/20026—01(Vol.1)) 

Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 

Systems analysis for the development of small resource 
recovery systems: research and development needs. Final 
report, 6:3867 (DOE/CS/20026—1(Vol.3)) 

Systems analysis for the development of smali resource 
recovery systems: system performance data. Final report, 
6:3870 (DOE/CS/20026—01(Vol.4)) 

RESPIRATION 
Biological Radiation Effects 

Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 

RETICULAR CELLS 

See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 

Delayed Radiation Effects 
External radiation toxicity, 6:4203 (ANL—80-90) 

RETORTED SHALES 

See SPENT SHALES 
RETORTS 

See also CHEMICAL REACTORS 


Occidental vertical modified in situ process for the recovery of 
oil from oil shale, phase I. Final report, November 1, 1976 
through April 30, 1979, 6:3490 (DOE/LC/10036— 
T4(Vol.1)) 
Performance Testing 
Occidental vertical modified in situ process for the recovery of 
oil from oil shale; phase I. Final report, November 1, 1976 
through April 30, 1979, 6:3490 (DOE/LC/10036— 
T4(Vol.1)) 
RHENIUM 
Catalytic Effects 
Catalyst for disproportionation/double-bond isomerization of 
olefins (Patent), 6:3988 
RHENIUM COMPOUNDS 
Chemical Reaction Kinetics 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
Radiolysis 
Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1979-September 1980, 6:3994 
(DOE/ER/01763—T2) 
RHODIUM ALLOYS 
Superconductivity 
Superconductivity in amorphous TsT» transition metal alloys 
(Ts =Nb, Ta; T>=Rh, Ir), 6:3929 
Transition Temperature 
Superconductivity in amorphous TsTs transition metal alloys 
(Ts =Nb, Ta; To=Rh, Ir), 6:3929 
RHODIUM COMPOUNDS 
Catalytic Effects 
Homogeneous catalysts for utilization of synthesis gas as a 
reducing agent, 6:3576 
RHR SYSTEMS 
(Residual heat removal.) 


Reliability studies for the gas-cooled fast breeder reactor 
residual heat removal systems. Volume I. Summary of 
probabilistic analyses, 6:3711 (GA-A—15420(Vol.1)) 

RIBONUCLEIC ACID 


See RNA 
RICE 
Uses 
Method for producing solar cell-grade silicon from rice hulls 
(Patent), 6:3606 


RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RISER CRACKING 
See COAL LIQUEFACTION 


(Ribonucleic acid.) 
Effects 
Mechanisms of poliovirus inactivation by the direct and 
indirect effects of ionizing radiation, 6:4230 
ROADS 
Air Pollution 
A Gaussian plume dispersion model applicable to a complex 
motorway interchange, 6:4129 (PB—80-159049) 
Lighting Systems 
Assistance in local government energy conservation in 
Massachusetts. Energy management in municipal street 
lighting, 6:3872 (PB—80-156201) 
ROBERT E. GINNA-1 REACTOR 
See GINNA-1 REACTOR 
ROCK CAVERNS 
Geology 
Laboratory studies of hard rock for CAES, 6:3724 (PNL-SA— 
8971) 
Stresses 
Annular rock caverns for energy storage under Fourier 
expendable stress fields., 6:3723 
ROCK DRILLING 
Engineering report on drilling in the Sand Wash Basin 
intermediate grade project, 6:3496 (GJBX—194(80)) 
ROCK MECHANICS 
Annular rock caverns for energy storage under Fourier 
expendable stress fields., 6:3723 
ROCKS 


See also ARGILLITE 
RESERVOIR ROCK 


Mechanical Properties 

Laboratory studies of hard rock for CAES, 6:3724 (PNL-SA— 
8971) 

ROCKY FLATS PLANT 

Chemical systems engineering progress report, June through 
December 1979, 6:3533 (RFP—3043) 

Plants 

Map of mixed prairie grassland vegetation, Rocky Flats, 

Colorado, 6:4133 (DOE/EV/02371—T1) 
ROOFS 
Asphalts 

Asphalt saturation of roofing felt on the felt machine: Phase I. 
Progress report, October 1978-December 1979, 6:3851 
(CONS—5148-T1) 

ROOSEVELT HOT SPRINGS 
Geochemical Surveys 

Geochemistry of solid materials from two US geothermal 
systems and its application to exploration, 6:3654 (IDO— 
1601-3) 

ROTARY ENGINES 
Cooling Systems 
Rotor cooling means for rotary piston engines (Patent), 6:3888 
Design 
Pivoting wall type, four stroke, internal combustion, rotary 
engine (Patent), 6:3892 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBIDIUM 

Crystal structure and pair potentials: A molecular-dynamics 

study, 6:4363 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 





RUBIDIUM 
Atom-Atom Collisions 


Atom-Atom Collisions 
D~ production by charge transfer of 0.3—10-keV D*. D®, and 
D~ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Ion-Atom Collisions 
D~ production by charge transfer of 0.3—10-keV D*, D®, and 
D~ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
RUBIDIUM IODIDES 
Atom-Molecule Collisions 
Mass and orientation effects in dissociative collisions between 
rare gas atoms and alkali halide molecules, 6:4296 
RUNOFF 
Comparative Evaluations 
Impact of surface mining on water quality, 6:3360 
RURAL AREAS 
Social Impact 
Energy impacted housing: a shared responsibility. 
Supplemental report, 6:4165 (PB—80-171416) 
Energy impacted housing. A shared responsibility, 6:4166 
(PB—80-171440) 
RUTHENIUM 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 


S 


SACCHAROMYCES CEREVISIAE 
Chromosomal Aberrations 
Deletions, duplications and transpositions of the COR segment 
that encompasses the structural gene of yeast iso-1- 
cytochrome c, 6:4172 (UR—3490-1871) 
Mutants 
Yeast mutants overproducing iso-cytochromes c, 6:4182 (UR— 
3490-1874) 
SAFEGUARDS 
Computer Codes 
User's guide to interactive fesem, 6:3565 (NUREG/CR—0976) 
SAFETY ENGINEERING 
Perceptions of safety in the workplace, 6:3547 (SAND—80- 
1675) 
SALEM-1 REACTOR 
Environmental Impacts 
Assessment of the impacts of the Salem and Hope Creek 
Stations on shortnose sturgeon, ‘Acipenser brevirostrum’ 
lesueur. Technical report, 6:3700 (NUREG—0671) 
SALEM-2 REACTOR 
Environmental Impacts 
Assessment of the impacts of the Salem and Hope Creek 
Stations on shortnose sturgeon, ‘Acipenser brevirostrum’ 
lesueur. Technical report, 6:3700 (NUREG—0671) 
SALICYLIC ACID 
Side Effects 
Action of salicylaldoxime on electron transport reactions, 
fluorescence yield, and light-induced field changes in spinach 
chloroplasts. 6:4175 
SALMONELLA 
See also SALMONELLA TYPHIMURIUM 
Mutations 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
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SALMONELLA TYPHIMURIUM 
Mutations 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
SALT DEPOSITS 
Chemical Radiation Effects 
Radiation damage studies on natural and synthetic rock salt (1 
to 3 MeV electrons), 6:3521 (BNL—28350) 


Model for transient creep of southeastern New Mexico rock 

salt, 6:4266 (SAND—80-2172) 
S 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

SAMARIUM 144 TARGET 
Sulfur 32 Reactions 

Target deformation effects at large angular momenta in heavy- 

ion fusion reactions, 6:4340 
SAMARIUM 154 TARGET 
Sulfur 32 Reactions 
Target deformation effects at large angular momenta in heavy- 
ion fusion reactions, 6:4340 
SAMPLERS 
Design 
Submarine sand sampler (Patent), 6:4073 
SAND 
Sampling 
Submarine sand sampler (Patent), 6:4073 
SANITARY LANDFILLS 
Anaerobic Digestion 
Upgrading landfill gas to pipeline specifications, 6:3580 
SARCOMAS 
Radioinduction 
External radiation toxicity, 6:4203 (ANL—80-90) 
SATELLITES 
Data Acquisition 

SATDAS: for air-sea interaction data acquisition using satellite 

telemetry, 6:4102 
Radiation Doses 

The energy spectrum of cosmic ray iron nuclei and the 
predicted intensity variation during the solar cycle with 
applications for the intensity observed by a magnetospheric 
satellite. Final report, 1 May-30 Sep 79, 6:4269 (AD-A— 
082223) 

SAVANNAH RIVER PLANT 
Radioactive Effluents 

Atmospheric tracer experiments for regional dispersion studies, 

6:3703 (CONF-8004121—1) 
SCANDIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

SCATTERING 
Technical progress report, 6:4335 (COO—0535-768) 
SCHOOL BUILDINGS 
Photovoltaic Power Supplies 

Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, VA, 6:3609 (ALO— 
4290-T 1) 
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Solar Space Heating 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
Solar Water Heating 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
SCHOTTKY BARRIER DIODES 
Charge Transport 
Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Final report, January 1, 1979-June 30, 
1980 (Theoretical and experimental studies), 6:3596 
(DOE/ET/23049—T1) 
Electrical Properties 
Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Final report, January 1, 1979-June 30, 
1980 (Theoretical and experimental studies), 6:3596 
(DOE/ET/23049—T1) 
SCINTILLATION COUNTING 
Sensitivity 
Optimization of ZnS alpha counting sensitivity, 6:3957 


Chemical Composition 
Glassy composition for hermetic seals (Patent), 6:4023 
Design 
Rotary sc-] (Patent), 6:3887 
Well packer bypass valve seal assembly (Patent), 6:3449 
SEBACEOUS GLANDS 
See SKIN 
SEDIMENTS 
Chemical Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GIBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

SEISMIC SURVEYS 
Data Processing 

Method of seismic wave amplitude normalization (Patent), 

6:3433 
SEISMIC WAVES 
Data Processing 

Method of seismic wave amplitude normalization (Patent), 

6:3433 
SELENIUM 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Stimulated Emission 
Lasers based on selenium 'So metastable atoms)/sup a/, 6:4038 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
Comparative Evaluations 

Comparison of Ge(Li) well and n-type coaxial detectors for 
low energy gamma-ray analysis of environmental samples, 
6:3962 

SEMICONDUCTOR LASERS 
Design 
Single filament semiconductor laser (Patent), 6:4042 
Fabrication 
Single filament semiconductor laser (Patent), 6:4042 
SENSITIVITY 
Genetic Variability 

Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 

SEWAGE TREATMENT 

See WASTE PROCESSING 
SHALE OIL 

See also SHALE OIL FRACTIONS 


Synthetic crude oils carcinogenicity screening tests. 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Desulfurization 
Removal of sulfur from shale oil (Patent), 6:3492 
Mutagen Screening 

Synthetic crude oils carcinogenicity screening tests. 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Tumor Promoters 

Synthetic crude oils carcinogenicity screening tests. 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

SHALE OIL FRACTIONS 


Synthetic crude oils carcinogenicity screening tests. 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
Mutagen Screening 
Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
Tumor Promoters 
Synthetic crude oils carcinogenicity screening tests. 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 
SHIELDING MATERIALS 
Neutron Flux 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1, 1978-April 30, 1978 (MgO-Fe), 6:4354 (GA-A— 
14928(Add.)) 
SHIPS 


See also NUCLEAR SHIPS 
TANKER SHIPS 


Fuel Consumption 

The effects of steaming on ship downtime and fuel 
consumption. Research contribution, 6:3818 (AD-A— 
081301) 

Maintenance 

The effects of steaming on ship downtime and fuel 
consumption. Research contribution, 6:3818 (AD-A— 
081301) 

Propulsion 

Compact closed cycle Brayton system feasibility study. 
Volume I. Final report, 20 May 1976-20 June 1979, 6:3819 
(AD-A—08 1379) 

Compact closed cycle Brayton system feasibility study. 
Volume II. Final report, 20 May 1976-20 June 1979, 6:3820 
(AD-A—08 1380) 

Thermal Power Plants 

Standard power plant characteristics for advanced naval 
vehicles in the 1980-2000 time period. Working paper, 6:3822 
(AD-A—08 1567) 

SHIVA FACILITY 
Research Programs 

Laser program annual report, 1979, 6:4391 (UCRL—S50021- 

79(Vol.1)) 
SHOCK WAVES 
Equations of State 

H-division quarterly report, April-June 1980, 6:4366 (UCID— 

18574-80-2) 
SHOWER COUNTERS 

(Detects high energy gamma radiation or high energy particles on 

basis of cascade showers in layered absorbers.) 
Performance 

Reaction 7* p — 7* p7r® (fast) at 16 GeV/c, 6:4307 (CONF- 

8004127—1) 
SIGMA-2430 RESONANCES 
Hadronic Particle Decay 

Charm baryons: observed in bubble chambers, 6:4304 (BNL— 

28354) 
Mass 

Charm baryons: observed in bubble chambers, 6:4304 (BNL— 

28354) 
SIGMALOG 
See MWD SYSTEMS 
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SILICON 
Mass 


SILICON 
Atom-Molecule Collisions 

Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO— 1713-93) 

Deposition 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 1, March 3-May 31, 1980, 6:3602 (SERI/PR—9080-1- 
Tl) 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 2, June 1-August 31, 1980, 6:3603 (SERI/PR—9080-1- 
T2) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Ion Implantation 

Laser annealing of ion implanted silicon, 6:3943 (CONF- 

801111—17) 
Ion-Atom Collisions 

Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO— 1713-93) 

Production 

Method for producing solar cell-grade silicon from rice hulls 

(Patent), 6:3606 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

SILICON ALLOYS 
Reduction 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Special technical report: technical feasibility of combustion 
heated process for producing aluminum-silicon alloys, 6:3915 
(CONS—5089-9) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second annual technical report for the period 1978 
September 1-1979 December 31, 6:3916 (CONS—5089-10) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First interim technical report, Phase C for the period 1980 
January 1-1980 March 31, 6:3917 (CONS—5089-11) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase C for the period 1980 
April 1-1980 June 30, 6:3918 (CONS—5089-12) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase C for the period 1980 
July 1-1980 September 30, 6:3919 (CONS—5089-13) 

SILICON CARBIDES 
Photoacoustic Spectroscopy 

Surface flaw detection in structural ceramics by scanning 

photoacoustic spectroscopy, 6:3948 
SILICON COMPOUNDS 
Atom-Molecule Collisions 

Reaction studies cf hot silicon and germanium radicals. 
Progress report, Sc tember 1, 1979-August 31, 1980, 6:4273 
(COO— 1713-93) 

Chemical Preparation 

Tetramethy]-1-silacycioprop-2-ene: its characterization and 

reactions, 6:3976 (COO—1713-90) 
Chemical Reactions 

Tetramethy]-1-silacycloprop-2-ene: its characterization and 

reactions, 6:3976 (COO—1713-90) 
Ton-Atom Collisions 

Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO— 1713-93) 

Physical Properties 

Tetramethyl-1-silacycloprop-2-ene: its characterization and 

reactions, 6:3976 (COO—1713-90) 
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Recoils 
Reaction studies of hot silicon and germanium radicals. 
Progress report, September 1, 1979-August 31, 1980, 6:4273 
(COO—1713-93) 
SILICON NITRIDES 
Photoacoustic Spectroscopy 
Surface flaw detection in structural ceramics by scanning 
photoacoustic spectroscopy, 6:3948 
SILICON SOLAR CELLS 
Charge Transport 
Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Final report, January 1, 1979-June 30, 
1980 (Theoretical and experimental studies), 6:3596 
(DOE/ET/23049—T1) 
Crystal Doping 
Applications of laser annealing and laser-induced diffusion to 
photovoltaic conversion, 6:3594 (CONF-801153—1) 


Properties 

Fundamental studies of M-S and MIS solar cells on 
polycrystalline silicon. Final report, January 1, 1979-June 30, 
1980 (Theoretical and experimental studies), 6:3596 
(DOE/ET/23049—T1) 

Fabrication 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 1, March 3-May 31, 1980, 6:3602 (SERI/PR—9080-1- 
Tl) 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 2, June 1-August 31, 1980, 6:3603 (SERI/PR—9080-1- 
T2) 

Grain Boundaries 

Applications of laser annealing and laser-induced diffusion to 

photovoltaic conversion, 6:3594 (CONF-801153—1) 
Lithium Additions 

Applications of laser annealing and laser-induced diffusion to 

photovoltaic conversion, 6:3594 (CONF-801153—1) 
Performance 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 1, March 3-May 31, 1980, 6:3602 (SERI/PR—9080-1- 
Tl) 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 2, June 1-August 31, 1980, 6:3603 (SERI/PR—9080-1- 
T2) 

Reliability 

MIS solar cells on thin polycrystalline silicon. Progress report 
No. 1, March 3-May 31, 1980, 6:3602 (SERI/PR—9080-1- 
Tl) 

SILICONES 
Chemical Properties 

Non-glass glazings. Final report, September 29, 1978- 

September 28, 1980, 6:3633 (RTI—1708/00-01F) 
Mechanical Properties 

Non-glass glazings. Final report, September 29, 1978- 

September 28, 1980, 6:3633 (RTI—1708/00-01F) 
Optical Properties 

Non-glass glazings. Final report, September 29, 1978- 

September 28, 1980, 6:3633 (RTI—1708/00-01F) 
Weathering 

Non-glass glazings. Final report, September 29, 1978- 

September 28, 1980, 6:3633 (RTI—1708/00-01F) 
SILVER 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Recovery 
Silver recovery from aircraft scrap, 6:3848 (BM-RI—8477) 
Thermodynamic 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
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Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 
SIMULATORS 
Air Conditioners 

Heat reclamation from flight simulators. Final report, 1 

September 1978-1 March 19780, 6:3847 (AD-A—081754) 
SISTER CHROMATID EXCHANGES 
Genetic Radiation Effects 

Sister chromatid exchanges: interaction of a retinoid (Ro-10- 
9359) and a protease inhibitor (antipain) with x rays, 6:4214 
(COO—4733-2) 

Radioinduction 

Mutagenesis: molecular and genetic mechanisms of 

environmental mutagens, 6:4206 (ANL—80-90) 
SKIN 
Biological Radiation Effects 

Oncogenic action of beta, proton, alpha and electron radiation 

on the rat skin, 6:4210 (COO—3380-33) 
Neoplasms 

Toxicology program for coal combustion and conversion 

effluents, 6:4243 (ANL—80-90) 
Oncogenic Transformations 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Mathematical Models 

Evaluation of coarse coal hydrotransport data and predictive 

models, 6:3370 (PNL-SA—8046) 
Pressure Drop 

Evaluation of coarse coal hydrotransport data and predictive 

models, 6:3370 (PNL-SA—8046) 
SOCIO-ECONOMIC FACTORS 
Data Base Management 

Human health risks analysis: assessment of health costs of 

energy related pollutants, 6:4244 (ANL—80-90) 
SODIUM 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Atom-Atom Collisions 

D™ production by charge transfer of 0.3—10-keV D*, D®, and 

D™ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Ion-Atom Collisions 
D~ production by charge transfer of 0.3—10-keV D*, D®, and 
D~ in cesium-, rubidium-, and sodium-vapor targets, 6:4278 
Physical Properties 
Sodium, 6:3688 (HEDL-SA—1977) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

SODIUM CHLORIDES 
Agglomeration 

Nature of large aggregates in supercooled aqueous solutions of 

sodium dodecy] sulfate, 6:3985 


SOLAR COOLING SYSTEMS 
Materials Testing 


Chemical Radiation Effects 
Radiation damage studies on natural and synthetic rock salt (1 
to 3 MeV electrons), 6:3521 (BNL—28350) 
Thermodynamic Activity 
Activity coefficient of aqueous NaHCOs, 6:3982 
SODIUM COOLED REACTORS 


See also FFTF REACTOR 
LMFBR TYPE REACTORS 


Reactor Accidents 
PARDISEKO IIIb: a computer program for the calculation of 
the aerosol behavior in closed vessels, 6:3721 (ORNL-tr— 
4701) 
SODIUM-SULFUR BATTERIES 
Cathodes 
In-situ preparation of the sulfur electrode for sodium-sulfur 
batteries (Patent), 6:3737 
Fabrication 
Method for preparing a sodium/sulfur cell (Patent), 6:3751 
SOILS 
Chemical Analysis 
Determination of actinides in soil, 6:3967 
Decontamination 
Chemistry research and development progress report, May 
1979 through October 1979, 6:3509 (RFP—3104) 
Runoff 
Impact of surface mining on water quality, 6:3360 
SOLAR AIR CONDITIONERS 
Performance 
Performance of cross-cooled desiccant dehumidifiers, 6:3615 
(CONF-801102—29) 
SOLAR AIR HEATERS 
Design 
Solar energy collector (Patent), 6:3641 
SOLAR CELLS 
See also CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
GALLIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Research Programs 
Energy: solar energy programme of the Commission of the 
European Communities, 6:3591 (EUR—6959-EN) 
Semiconductor Materials 
Cuprous oxide photovoltaic cells. Third quarterly technical 
progress report, October 9, 1979 to January 8, 1980, 6:3595 
(DOE/ET/23010—12) 
Photoelectronic properties of zinc phosphide crystals, films, 
and heterojunctions. Quarterly progress report No. 6, July 1- 
September 30, 1980, 6:3600 (SERI/PR—8031-1-T2) 
SOLAR COLLECTORS 


See also FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
TOWER FOCUS COLLECTORS 
V TROUGH COLLECTORS 


Design 

Collection of solar energy (Patent), 6:3642 

Collection and utilization of solar energy (Patent), 6:3635 

Liquid solar heat collector (Patent), 6:3639 

Passive solar heat collector (Patent), 6:3624 

Radiant energy collecting or emitting element and method and 
tool for manufacture thereof (Patent), 6:3637 

Solar heat collector (Patent), 6:3644 

Solar heat collector with interlocking expandable construction 
(Patent), 6:3638 

SOLAR COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONERS 


Chemical Heat Pumps 
Development of chemical heat pump/chemical energy storage 
systems for heating and cooling applications, 6:3627 
Maintenance 
Program plan for reliability and maintainability in active solar 
heating and cooling systems, 6:3620 (DOE/CS/36010—01) 
Materials Testing 
Evaluation of a proposed ASTM (American Society for 
Testing and Materials) standard guide to assess the 
compatibility of metal-heat transfer liquid pairs in solar 
heating and cooling systems, 6:3623 (PB—80-161748) 





Reliability 
Program plan for reliability and maintainability in active solar 
heating and cooling systems, 6:3620 (DOE/CS/36010—01) 
Research Programs 
Energy: solar energy programme of the Commission of the 
European Communities, 6:3591 (EUR—6959-EN) 
SOLAR CYCLE 
Cosmic Ray Flux 
The energy spectrum of cosmic ray iron nuclei and the 
predicted intensity variation during the solar cycle with 
applications for the intensity observed by a magnetospheric 
satellite. Final report, 1 May-30 Sep 79, 6:4269 (AD-A— 
082223) 
Research Programs . 
Proceedings of the solar-terrestrial workshop, 6:4271 (LA— 
8522C) 
SOLAR ENERGY 
Research Programs 
Energy: solar energy programme of the Commission of the 
European Communities, 6:3591 (EUR—6959-EN) 
SOLAR FLUX 
Measuring Instruments 
Solar energy device and method (Patent), 6:3592 
Measuring Methods 
Solar energy device and method (Patent), 6:3592 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Chemical Heat Pumps 
Development of chemical heat pump/chemical energy storage 
systems for heating and cooling applications, 6:3627 
Design 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
Passive solar heat collector (Patent), 6:3624 
Economic Analysis 
F-chart evaluation: the economic analysis, 6:3622 
(MASEC/R—79-045(Rev.03)) 
Maintenance 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—-T1) 
Program plan for reliability and maintainability in active solar 
heating and cooling systems, 6:3620 (DOE/CS/36010—01) 
Materials Testing 
Evaluation of a proposed ASTM (American Society for 
Testing and Materials) standard guide to assess the 
compatibility of metal-heat transfer liquid pairs in solar 
heating and cooling systems, 6:3623 (PB—80-161748) 
Mathematical Models 
F-chart evaluation: the economic analysis, 6:3622 
(MASEC/R—79-045(Rev.03)) 
Reliability 
Program plan for reliability and maintainability in active solar 
heating and cooling systems, 6:3620 (DOE/CS/36010—01) 
Research Programs 
Energy: solar energy programme of the Commission of the 
European Communities, 6:3591 (EUR—6959-EN) 
SOLAR THERMAL POWER PLANTS 
Research Programs 
Energy: solar energy programme of the Commission of the 
European Communities, 6:3591 (EUR—6959-EN) 
SOLAR WATER HEATERS 
Design 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
Maintenance 
Amity Elementary School, Boise, Idaho. Final technical 
report, 6:3619 (DOE/CS/32146—T1) 
SOLAR-ASSIST=D HEAT PUMPS 
Performance 
Experimental rf .:formance study of a series solar heat pump, 
6:3628 
Performance Testing 
Earth coupled and solar assisted heat pump systems, 6:3626 
SOLID LUBRICANTS 
Performance 
High temperature lubricating process (Patent), 6:4030 
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SOLID WASTES 
See also WOOD WASTES 
Fluidized-Bed Combustion 
Operating experience with a variety of low grade fuels in 
fluidized bed combustors, 6:3850 (CONF-800428—(Vol.2)) 
Waste Processing Plants 
Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 
SOLUTION MINING 
Injection Wells 
Method for improving solution flow in solution mining of a 
mineral (Patent), 6:4263 
SOLVENT-REFINED COAL 
Carcinogenesis 


Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Mutagen Screening 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Tumor Promoters 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

SOLVENT-REFINING COAL PLANTS 
See SRC PROCESS 
SOMATIC CELLS 


See also SPLEEN CELLS 
STEM CELLS 


Cytological Techniques 
Mammalian cell biology, 6:4207 (ANL—80-90) 
Radiosensitivity 
Mammalian cell biology, 6:4207 (ANL—80-90) 
Sensitivity 
Mammalian cell biology, 6:4207 (ANL—80-90) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Biological Radiation Effects 
The effects of high level infrasound, 6:4257 (AD-A—081792) 
Synthesis 
Sound synthesis in information presentation, 6:4413 (UCRL— 
83659) 
SOVIET UNION 
See USSR 
SPACE HEATING 
Energy Demand 
Application potential of energy systems at Navy sites. Volume 
II. Navy Energy Siting (NES) computer program. User's 
manual. Final report, March 1978-October 1979, 6:3765 
(AD-A—08 1384) 
SPACE HVAC SYSTEMS 
Control Systems 
Control strategies to conserve energy in all-air heating, 
ventilation, and air conditioning systems. Master's thesis, 
6:3793 (AD-A—081771) 
Design 
Temperature control of unoccupied living spaces (Patent), 
6:3814 
Energy Conservation 
Control strategies to conserve energy in all-air heating, 
ventilation, and air conditioning systems. Master’s thesis, 
6:3793 (AD-A—081771) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE REFLECTION 
See P INVARIANCE 
SPENT FUEL CASKS 
Criticality 
Criticality safety in transporting spent fuel, 6:3518 (SAND— 
80-1675) 
Shields 
Development of a non-volatile boron carbide-copper cermet 
neutron shield for high performance shipping casks, 6:4009 
(SAND—80-0802C) 
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SPENT FUEL ELEMENTS 
Inspection 
Post-irradiation examination of Oconee 1 fuel: end-of-cycle 2 
nondestructive test phase, 6:3679 (DOE/ET/34213—3) 


Solubility limits of importance to leaching, 6:3996 (LA-UR— 
80-2950) 
SPENT FUEL STORAGE 
See also AWAY-FROM-REACTOR STORAGE 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
Comparative Evaluations 

Studies and research concerning BNFP: spent fuel dry storage 
studies at the Barnwell Nuclear Fuel Plant, 6:3520 (AGNS— 
35900-1.3-96) 

Criticality 

Criticality safety in the storage of spent power reactor fuel, 
6:3695 (SAND—890-1675) 

Criticality safety analyses for the Spent-Fuel Handling and 
Packaging Program Demonstration, 6:3519 (SAND—80- 
1675) 

Research 

Studies and research concerning BNFP: spent fuel dry storage 
studies at the Barnwell Nuclear Fuel Plant, 6:3520 (AGNS— 
35900-1.3-96) 

Safety 
Nuclear Criticality Safety Division: 1968 to 1980 (Of American 
Nuclear Society), 6:3546 (SAND—80-1675) 


Neutron absorbing article and method for manufacture thereof 
(Patent), 6:3543 
SPENT FUELS 
Pyrochemical Reprocessing 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, October-December 1978, 6:3506 (ANL—79- 
29) 


Processing of FRG mixed oxide fuel elements at General 
Atomic under the US/FRG cooperative agreement for spent 
fuel elements, 6:3508 (GA-A—16111) 

SPENT SHALES 
Mechanical Properties 

Geotechnical properties of oil shale retorted by the PARAHO 
and TOSCO processes. Final report, Oct 76-Apr 79, 6:3494 
(AD-A—082317) 

Physical Properties 

Geotechnical properties of oil shale retorted by the PARAHO 
and TOSCO processes. Final report, Oct 76-Apr 79, 6:3494 
(AD-A—082317) 

Stresses 

Geotechnical properties of oil shale retorted by the PARAHO 
and TOSCO processes. Final report, Oct 76-Apr 79, 6:3494 
(AD-A—082317) 

Testing 

Geotechnical properties of oil shale retorted by the PARAHO 
and TOSCO processes. Final report, Oct 76-Apr 79, 6:3494 
(AD-A—082317) 

Waste Disposal 

Geotechnical properties of oil shale retorted by the PARAHO 
and TOSCO processes. Final report, Oct 76-Apr 79, 6:3494 
(AD-A—082317) 

SPERMATOGONIA 
Biological Radiation Effects 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—80-90) 
Genetic Radiation Effects 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—-80-90) 
SPERMATOZOA 
Biological Radiation Effects 

Mammalian genetics: genetic effects of high LET radiations, 

6:4204 (ANL—80-90) 
SPHEROMAK DEVICES 
Plasma Confinement 

Classical transport in field reversed mirrors: reactor 

implications, 6:4373 (UCRL—85087) 
Reviews 
Compact torus, 6:4389 (PPPL— 17:6) 


STIRLING ENGINES 
Design 


SPLEEN CELLS 
Cell Proliferation 
Virus-induced cellular immunity to simian virus 40 tumor- 
specific surface antigen(s) in adult LVG:LAK hamsters, 
6:4194 
SPLIT DOSE IRRADIATION 
See FRACTIONATED IRRADIATION 
SPOIL BANKS 
Runoff 
Impact of surface mining on water quality, 6:3360 
SQUALENE 
Quantitative Chemical Analysis 
Phytanyl-glycerol ethers and squalenes in the archaebacterium 
Methanobacterium thermoautotrophicum, 6:4196 
Squalenes, phytanes and other isoprenoids as major neutral 
lipids of methanogenic and thermoacidophilic archaebacteria, 
6:4195 
SRC PROCESS 
Environmental Impacts 
SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3341 (DOE/OR/03054—T(Vol.1)) 
SRC-I solvent refined coal demonstration facility, Daviess 
County, Kentucky, 6:3340 (DOE/OR/03054—T1(Vol.2)) 
STABLE ISOTOPES 
Diagnostic Uses 
Argonne Bicanalytical Center: development of new technology 
for the use of stable isotopic tracers in the study of human 
health and disease, 6:4189 (ANL—80-90) 
STAINLESS STEEL-21-6-9 
Gas Tungsten-Arc Welding 
Prediction of deformations during gas-tungsten-arc stationary 
welds, 6:3927 (UCRL—84431) 
STAINLESS STEEL-316 
Physical Radiation Effects 
Microchemical evolution of irradiated stainless steels, 6:3924 
(HEDL-SA—2159) 
STAINLESS STEELS 
See also STAINLESS STEEL-316 
Physical Radiation Effects 
Microchemical evolution of irradiated stainless steels, 6:3924 
(HEDL-SA—2159) 
Welding 
Microstructural characterization of autogenous GTA welds in 
a 12Cr-1Mo-0.3V steel, 6:4390 (SAND—80-8236) 
STANDING CROP 
See BIOMASS 
STEAM GENERATORS 
Gas Flow 
Gas flow and thermal mixing in a helically wound tube bundle, 
6:3698 (GA-A—16015) 
Heat Exchangers 
Flue gas reheat system (Patent), 6:3859 
Heat Transfer 
Gas flow and thermal mixing in a helically wound tube bundle, 
6:3698 (GA-A—16015) 
STEAM INJECTION 
Crude oil steam distillation in steam flooding. Final report, 
6:3435 (DOE/ET/12357—3) 
STEELS 
See also STAINLESS STEELS 
Embrittlement 
Environmental reactions and their effects on mechanical 
behavior of metallic materials. Technical progress report, 
February 1, 1980-January 31, 1981, 6:3920 (COO—1676-50) 
STEM CELLS 
Survival Time 
Increased survival of CBA pluripotent haemopoietic stem cells 
in vitro induced by a marrow stromal factor in SI/SI/sup d/ 
mice, 6:4179 
STEROIDS 
Labelling 
/sup 123m/Te-labeled biochemicals and method of preparation 
(Patent), 6:4174 
STIRLING ENGINES 
Design 
Automotive Stirling Engine Development Program. Technical 
progress report, March 30-June 28, 1980, 6:3893 
(DOE/NASA/0032—80/8) 





STIRLING ENGINES 
Design 


Dual-crank Stirling engine with quad cylinder arrangement 
(Patent), 6:3894 
Performance 
Automotive Stirling Engine Development Program. Technical 
progress report, March 30-June 28, 1980, 6:3893 
(DOE/NASA/0032—80/8) 
STORAGE FACILITIES 
Data Base Management 
EEMIS data sector correspondence with conceptual database 
design, 6:3771 (BNL—51091) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 


Fireplace stove (Patent), 6:4072 
STRAND BREAKS 
Biological Repair 

Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 

Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 

Photoreactivation 

Mutagenesis: molecular and genetic mechanisms of 

environmental mutagens, 6:4206 (ANL—80-90) 
Radioinduction 

DNA repair and cell repair: are they related, 6:4238 

Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 

STRATEGIC PETROLEUM RESERVE 
Economic Analysis 

Purchase price of strategic petroleum reserve oil fair but 
payment timing is costly. Report to the Congress, 6:3473 
(PB—80-162738) 

STRATOSPHERE 
Ozone 

Relation between atmospheric trace species variabilities and 

solar UV variability, 6:4127 
STRONTIUM 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Adsorption 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 

Current status of crushed rock and whole rock column studies, 
6:3528 (LA-UR—80-3356) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

STRONTIUM 90 
Carcinogenesis 
Carcinogenesis, 6:4246 (ANL—80-90) 
Environmental Impacts 

Strontium-90 concentrations in pronghorn antelope bones near 

a nuclear fuel reprocessing plant, 6:4208 
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Radionuclide Kinetics 
Strontium-90 concentrations in pronghorn antelope bones near 
a nuclear fuel reprocessing plant, 6:4208 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SULFUR 
Emission Spectroscopy 
Detection of S2 by tunable atomic line molecular spectroscopy, 
6:3998 (LBL—11323) 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Removal 
Removal of sulfur from shale oil (Patent), 6:3492 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
SULFUR 32 REACTIONS 
Fission 
Target deformation effects at large angular momenta in heavy- 
ion fusion reactions, 6:4340 
Fusion Reactions 
Target deformation effects at large angular momenta in heavy- 
ion fusion reactions, 6:4340 
SULFUR DIOXIDE 
Removal 
Pressurized fluid-bed combustor: gas cleaning turbine systems 
integration for economic electric energy cost, 6:3388 
(CONF-800428—(V ol.2)) 
SULFUR TRIOXIDE 
Decomposition 
Process aspects of hydrogen production using the Tandem 
Mirror Reactor, 6:3572 (UCRL—84285) 
SUPERCHARGERS 
Turbocharging of small internal combustion engines as a means 
of improving engine/application system fuel economy. Final 
report, 10 February 1978-24 February 1979, 6:3879 (AD-A— 
081442) 
SUPERCONDUCTING DEVICES 


See also SUPERCONDUCTING FILMS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING WIRES 


Design 
Tunable high-q superconducting notch filter (Patent), 6:4026 
Fabrication 
Tunable high-q superconducting notch filter (Patent), 6:4026 
SUPERCONDUCTING FILMS 
Fabrication 
Method for etching thin films of niboium and niobium- 
containing compounds for preparing superconductive 
circuits (Patent), 6:4027 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Design 
30 MJ superconducting coil design and fabrication. Report No. 
GA-A16104 (NbTi), 6:4387 (LA-UR—80-3407) 
Superconductive magnet device (Patent), 6:4017 
Fabrication 
30 MJ superconducting coil design and fabrication. Report No. 
GA-A16104 (NbTi), 6:4387 (LA-UR—80-3407) 
Performance Testing 
Team one (GA/MCA) effort of the DOE 12 tesla coil 
development program, 6:4384 (GA-A—16070) 
Rock Caverns 
Annular rock caverns for energy storage under Fourier 
expendable stress fields., 6:3723 
SUPERCONDUCTING WIRES 
Fabrication 
Improved method of preparing composite superconducting 
wire (Patent), 6:4029 
SUPERCONDUCTORS 
Vortices 
p-wave superconductors in magnetic fields, 6:4364 
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SUPERHILAC 
Accelerator Facilities 
Synthesis and investigation of neutron-rich transuranium 
isotopes, 6:4347 (LBL—11712) 
On-Line Control Systems 
High performance/low cost accelerator control system, 6:4082 
(LBL—11761) 
SUPERTANKERS 
See TANKER SHIPS 
SURFACE MINING 
See also COAL MINING 
En 
Texas mining and the visual resource, 6:3364 
Environmental Impacts 
Research on the hydrology and water quality of watersheds 
subjected to surface mining. Phase I: premining hydrologic 
and water quality conditions. Open file report (summary) 22 
January 1976-22 January 1978, 6:3342 (PB—80-159510) 
Land Reclamation 
Ecosystem concept and land reclamation, 6:3362 
Hydraulic properties and hydrogeologic mapping of reclaimed 
Gulf Coast lignite mines, 6:3361 
Revegetation of drastically disturbed lands, 6:3363 
Texas mining and the visual resource, 6:3364 


Regulatory procedures and environmental constraints of lignite 
mining in Texas, 6:3366 
Research Programs 
Surface mining, 6:3356 (MTCH-PR—4-79) 
Revegetation 
Texas mining and the visual resource, 6:3364 
Simulation 
Simulation of surface mining operation, 6:3359 
Socio-Economic Factors 
Methodologies for assessing the socioeconomic impacts of 
lignite development in rural Texas, 6:3365 
Social role of land in energy development, 6:3367 
Spoil Banks 
Impact of surface mining on water quality, 6:3360 
SURVIVAL CURVES 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
SURVIVAL TIME 
Biological Indicators 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
Delayed Radiation Effects 
External radiation toxicity, 6:4203 (ANL—80-90) 
SUSPENSIONS 
Surface Coating 
Method of altering the effective bulk density of solid material 
and the resulting product (Patent), 6:3781 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Energy Source Development 
Review of published appreciations of the possible contributions 
from new energy sources to the Swedish energy supply. 
Report NE-1980-3, 6:3758 (NP—25177) 
Energy Sources 
Review of published appreciations of the possible contributions 
from new energy sources to the Swedish energy supply. 
Report NE-1980-3, 6:3758 (NP—25177) 
UHV AC Systems 
Land use of 800 kV transmission lines, 6:3674 (SPV—49) 
SWITCHES 
Design 
Theoretical model for plasma opening switch, 6:4010 
(SAND—80-1178) 
Mathematical Models 
Theoretical model for plasma opening switch, 6:4010 
(SAND—80-1178) 
Performance 
Theoretical model for plasma opening switch, 6:4010 
(SAND—80-1178) 


SYNTHESIS GAS 
Chemical Reactions 
Homogeneous catalysts for utilization of synthesis gas as a 
reducing agent, 6:3576 
Process for preparing hydrocarbons from gasification of coal 
(Patent), 6:3326 
Process for making methanol (Patent), 6:3581 
Production 
Carbon monoxide: resource of the future, 6:3577 (BNL— 
28576) 
Process for preparing hydrocarbons from gasification of coal 
(Patent), 6:3326 
Separation Processes 
Cryogenic process for separating synthesis gas (Patent), 6:3573 
Uses 
Carbon monoxide: resource of the future, 6:3577 (BNL— 
28576) 
SYNTHETASES 


See also SYNTHETIC PETROLEUM 
Environmental Effects 
Life Sciences Synthetic Fuels Program at Oak Ridge National 
Laboratory, 6:4248 (CONF-801039—3) 
Health Hazards 
Life Sciences Synthetic Fuels Program at Oak Ridge National 
Laboratory, 6:4248 (CONF-801039—3) 
Market 
Fuel price and supply projections, 1980 to 2000 (For 
California), 6:3770 (P—102-80-003) 
Research 
Life Sciences Synthetic Fuels Program at Oak Ridge National 
Laboratory, 6:4248 (CONF-801039—3) 
SYNTHETIC PETROLEUM 


Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Mutagen 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

Tumor Promoters 

Synthetic crude oils carcinogenicity screening tests. Final 
report, October 16, 1978-August 30, 1980, 6:4249 
(DOE/EV/10127—4) 

SYRIAN HAMSTER 
See HAMSTERS 


TANKER SHIPS 
Accidents 

Marine accident report - collision of greek bulk carrier M/V 
Irene S. Lemos and Panamanian bulk carrier M/V Maritime 
Justice, lower Mississippi River, near New Orleans, 
Louisiana, November 9, 1978, 6:4144 (PB—80-163355) 

TANKS 
Design 
Floating gas liquefaction installation (Patent), 6:3486 
TANTALUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

TANTALUM ALLOYS 
Superconductivity 

Superconductivity in amorphous TsTs transition metal alloys 

(Ts =Nb, Ta; Ts=Rh, Ir), 6:3929 





TANTALUM ALLOYS 
Transition Temperature 


Transition Temperature 

Superconductivity in amorphous TsT» transition metal alloys 

(Ts =Nb, Ta; Ts=Rh, Ir), 6:3929 
TANTALUM CARBIDES 
Microstructure 
Electron microscopy analysis of a simple metal/ceramic 
interface, 6:3936 (LBL—11405) 
TAR SANDS 
See OIL SANDS 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
Oxidation 

Exploratory research, Tasks A, B, C, and D. Final report, 
August 17-December 31, 1977, 6:3983 (DOE/DP/70106— 
Tl) 

TAUTOMERISM 
See ISOMERIZATION 
TECHNETIUM 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 

80-3357) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

TECHNETIUM 99 
Activation Analysis 

Determination of technetium-99 in mixed fission products by 

neutron activation analysis, 6:3964 
TELEVISION 
Interference 

Human response to interference with TV picture quality, 

6:3673 (EPRI-EL-—1587) 
TELLURIUM 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

TELLURIUM COMPOUNDS 
Chemical Preparation 
/sup 123m/Te-labeled biochemicals and method of preparation 
(Patent), 6:4174 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TENNESSEE 
Forests 

Forest inventory statistics, Wayne County Unit, Middle 

Tennessee. Forestry Bulletin No. 184, 6:3598 (NP—25180) 
TERBIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uraniu.n hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

TERRESTRIAL ECOSYSTEMS 
Biological Models 
Environmental effects on the less managed biosphere, 6:4149 
(CONF-7904143—) 
TEST FACILITIES 
Semisclae program (PWR), 6:3709 (CONF-8010103—4) 
Design 
Fifty cell test facility, 6:3734 (ANL—80-50) 
Fluid Flow 

A primitive variable mathematical model for predicting the 
flows in turbojet test cells. Final report, 6:3821 (AD-A— 
081539) 

Fuel Rods 

Limits on the experimental simulatio: - 

response (PWR), 6:3706 (CONF-8 “ 


‘ear fuel rod 
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Multidimensional effects in the thermal response of fuel rod 
simulators (PWR), 6:3704 (CONF-801091—5) 

Need and procedure for calibration of fuel rod simulators 
(PWR), 6:3705 (CONF-801091—7) 

Prevention and cure of diseased fuel rod simulators, from 
conception to death, by timely and proper inspection 
(PWR), 6:3678 (CONF-801091—6) 

Heaters 

Development of variable width ribbon heating elements for 
liquid metal and gas-cooled fast breeder reactor fuel rod 
simulators, 6:3686 (CONF-801091—8) 

Operation 

Remote maintenance testing, 1 July 1979-30 June 1980, 6:4001 

(ENICO— 1059) 
TESTES 
Radionuclide Kinetics 
Mammalian genetics: genetic effects of high LET radiations, 
6:4204 (ANL—80-90) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Chemical Reactions 

Transfer of hydrogen by hydroaromatics. 1. Mechanism of 
dehydrogenation/hydrogenation in tetralin/iron catalyst 
systems, 6:3986 

TEXAS 
Coal Deposits 

Chemistry and mineralogy of lignite overburden, 6:3355 

Engineering geology of Texas lignite deposits, 6:3352 

Stratigraphic setting for lignite accumulation in the Texas Gulf 
Coast, 6:3350 

Stratigraphy of selected lignite deposits in Texas, 6:3351 

Coal Reserves 

How to undermine the system (Problems created by limited 
surface mineable reserves and large underground mineable 
reserves), 6:3354 

Land Use 
Social role of land in energy development, 6:3367 
Surface Mining Acts 

Regulatory procedures and environmental constraints of lignite 

mining in Texas, 6:3366 
THALLIUM HYDRIDES 
Electronic Structure 

Electronic structure for the ground state of TIH from 

relativistic multiconfiguration SCF calculations, 6:4287 
THERMAL EFFLUENTS 
Environmental Effects 

Selected alternatives to conventional chlorination. Final report, 
6:3666 (EPRI-EA— 1588) 

THERMAL ENERGY STORAGE EQUIPMENT 
Design 

Active heat exchange system development for latent heat 

thermal energy storage, 6:3728 (DOE/NASA/0038—80/2) 
Economics 

Seasonal Thermal Energy Storage Program, 6:3729 (PNL- 

SA—9030) 
Environmental Impacts 

Seasonal Thermal Energy Storage Program, 6:3729 (PNL- 

SA—9030) 
Information Systems 

STES-TIS Technical Information System, 6:3730 (UCRL— 

85064) 
Legal Aspects 

Seasonal Thermal Energy Storage Program, 6:3729 (PNL- 

SA—9030) 
Performance 

Active heat exchange system development for latent heat 

thermal energy storage, 6:3728 (DOE/NASA/0038—80/2) 
Research Programs 

Project summary data mechanical, magnetic, and underground 

energy storage program, 6:3722 (DOE/TIC—11276) 
THERMAL INSULATION 
Bibliographies 

Thermal insulation for residential homes. 1964-March 1980 
(citations from the NTIS Data Base). Report for 1964-Mar 
80, 6:3806 (PB—80-808470) 
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Thermal insulation for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 
Mar 80, 6:3807 (PB—80-808488) 
Fabrication 
Laminated multilayer sheet structure and its utilization 
(Patent), 6:3813 
Performance Testing 
Thermography: testing of the thermal insulation and 
airtightness of buildings, 6:3804 (PB—80-164445) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POWER PLANTS 
See also FOSSIL-FUEL POWER PLANTS 


GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 


Cooling Systems 
Methodology for evaluation of multiple power plant cooling 
system effects. Volume V. Methodology application to 
prototype: Cayuga Lake. Final report, 6:3668 (EPRI-EA— 
1111(Vol.5)) 
Selected alternatives to conventional chlorination. Final report, 
6:3666 (EPRI-EA— 1588) 
Operation 
District heating for the community of Piqua, Ohio, 6:3760 
Retrofitting 
District heating for the community of Piqua, Ohio, 6:3760 
Technology Assessment 
Standard power plant characteristics for advanced naval 
vehicles in the 1980-2000 time period. Working paper, 6:3822 
(AD-A—08 1567) 
Thermal Effluents 
Methodology for evaluation of multiple power plant cooling 
system effects. Volume V. Methodology application to 
prototype: Cayuga Lake. Final report, 6:3668 (EPRI-EA— 
1111(Voi.5)) 
Selected alternatives to conventional chlorination. Final report, 
6:3666 (EPRI-EA— 1588) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIC DIODE SOLAR PANELS 
Design 
Solar heat collection (Patent), 6:3636 
THERMITE PROCESS 
Metallothermic methods in chemistry and metallurgy, 6:3935 
(SAND—80-6029) 
THERMOCHEMICAL HEAT STORAGE 
Research Programs 
Development of chemical heat pump/chemical energy storage 
systems for heating and cooling applications, 6:3627 
THERMOCOUPLES 
Calibration 
Need and procedure for calibration of fuel rod simulators 
(PWR), 6:3705 (CONF-801091—7) 
THERMOELECTRIC GENERATORS 
Design 
Liquid hydrocarbon-fueled thermo-electric generator with 
counter-flow type regenerative heat exchanger (Patent), 
6:3784 
THERMOMETERS 
Thermal Insulation 
Instrumentation at temperatures below 1 K, 6:4092 
THERMONUCLEAR REACTOR MATERIALS 
Information Needs 
Nuclear data requirements for fusion reactor nucleonics, 6:4380 
(BNL—28443) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also FIELD-REVERSED MIRROR REACTORS 
LASER FUSION REACTORS 
LINUS REACTORS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
Design 
Review of neutronic design criteria, 6:4398 (UWFDM—379) 
Economics 
Theromonuclear power unit on the base of a reactor with a 
partially evaporating cumulating liner, 6:4401 (LA-tr—80-30) 


THREE MILE ISLAND-2 REACTOR 
Radioactive Effluents 


Environmental Impacts 

Environmental and safety issues of the fusion fuel cycle, 6:4383 

(CONF-801011—66) 
Fuel Cycle 

Environmental and safety issues of the fusion fuel cycle, 6:4383 

(CONF-801011—66) 
Information Needs 

Nuclear data requirements for fusion reactor nucleonics, 6:4380 

(BNL—28443) 
Mechanical Structures 

Structural analysis of magnetic fusion energy systems in a 
combined interactive/batch computer environment, 6:4382 
(CONF-791102— 162) 

Neutron Transport 
Review of neutronic design criteria, 6:4398 (UWFDM—379) 
Safety 
Environmental and safety issues of the fusion fuel cycle, 6:4383 
(CONF-801011—66) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOREGULATION 
Biological Radiation Effects 

Environmental physiology: effects of energy-related pollutants 
on daily cycles of energy metabolism, motor activity, and 
thermoregulation (Mice), 6:4205 (ANL—80-90) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THORIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Alpha Spectroscopy 
Determination of actinides in soil, 6:3967 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Solubility 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

THORIUM ALLOYS 
Phase Diagrams 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
THORIUM CYCLE 

Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, April-June 1979 (Pyrochemical/dry 
processing; waste encapsulation in metal; transport in 
geologic media), 6:3507 (ANL—79-99) 

THORIUM OXIDES 
Reduction 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
THREE MILE ISLAND-2 REACTOR 
Emergency Plans 

Report of the emergency preparedness and response task force, 

6:3696 (NP—200105) 
Radiation Protection 

Reports of the Public Health and Safety Task Force on public 
health and safety summary, health physics and dosimetry, 
radiation health effects, behavioral effects, and public health 
and epidemiology, 6:3713 (NP—25109) 

Radioactive Effluents 

Reports of the Public Health and Safety Task Force on public 
health and safety summary, health physics and dosimetry, 
radiation health effects, behavioral effects, and public health 
and epidemiology, 6:3713 (NP—25109) 





THREE MILE ISLAND-2 REACTOR 
Reactor Accidents 


Reactor Accidents 

Report of the emergency preparedness and response task force, 
6:3696 (NP—200105) 

Reports of the Public Health and Safety Task Force on public 
health and safety summary, health physics and dosimetry, 
radiation health effects, behavioral effects, and public health 
and epidemiology, 6:3713 (NP—25109) 

Reactor Core Disruption 

TMI-2 criticality analysis: parametric studies and overall 

results, 6:3707 (CONF-801107—32) 
Subcriticality 

Criticality safety considerations at TMI-II, 6:3718 (SAND—80- 

1675) 
THYROID 
Biological Radiation Effects 

Relative hazard of radioiodine as a function of (a) radiation 
quality and (b) age at exposure. Technical report, July 1976- 
February 1980, 6:4225 (NUREG/CR—1228) 

Radiosensitivity 

Relative hazard of radioiodine as a function of (a) radiation 
quality and (b) age at exposure. Technical report, July 1976- 
February 1980, 6:4225 (NUREG/CR—1228) 

TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Evaluation 

Analytical Master Plan for the analysis of the data from the 
electric utility rate demonstration projects, 6:3776 
(DOE/RG/08684—T4(Vol.1)) 

Project-pooled analyses: feasibility of combining data from 
several electric utility rate demonstration projects, 6:3775 
(DOE/RG/08684—T2) 

Feasibility Studies 

Industrial response to time-of-day pricing: a technical and 
economic assessment of specific load-management strategies. 
Final report, 6:3852 (EPRI-EA—1573) 

TIN 
Activation Analysis 

Multielement proton activation analysis: application to airborne 

particulate matter, 6:3965 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

TIN 116 TARGET 
Chlorine 35 Reactions 
35C] induced fission and fusion, 6:4339 (INIS-mf—5692) 
TIN COMPOUNDS 
Organometallic Compounds 

Use of the nuclear—electronic electric field gradient 
correlation of (CHs3):M moieties in testing nuclear 
quadrupole moments, 6:4290 

Photoelectron Spectroscopy 

Use of the nuclear—electronic electric field gradient 
correlation of (CHs)M moieties in testing nuclear 
quadrupole moments, 6:4290 

TISSUE-EQUIVALENT DETECTORS 
Neutron Dosimetry 

W/sub n/ and neutron kerma for methane-based tissue- 

equivalent gas, 6:4350 (COO—4733-2) 
Performance 

Microdosimetry measurements at the RARAF, 6:4088 (COO— 

4733-2) 
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Proton Dosimetry 

Radial energy deposition profile of proton tracks, 6:4351 

(COO—4733-2) 
TISSUE-EQUIVALENT MATERIALS 

Investigation into the thermal defect of tissue-equivalent 

plastic, 6:4357 (COO—4733-2) 
TITANATES 
Electric Conductivity 

Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 

Ion Implantation 

Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 

TITANIUM 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

TITANIUM CARBIDES 
Ion Channeling 
Channeling study of Sb trapping in Fe-Ti-C-Sb alloys, 6:3949 
Trapping 
Channeling study of Sb trapping in Fe-Ti-C-Sb alloys, 6:3949 
TITANIUM HYDRIDES 
Crystal Structure 

NMR studies of structure and diffusion in titanium 

intermetallic hydrides, 6:3937 (MLM—2787(OP)) 
TMR REACTORS 
Design 

Maintainability considerations for the central cell in 
WITAMIR-I, a conceptual design of a tandem mirror fusion 
power reactor, 6:4395 (UWFDM—376) 

Thermal and mechanical design of WITAMIR-I blanket, 
6:4396 (UWFDM—377) 

Maintenance 

Maintainability considerations for the central cell in 
WITAMIR-I, a conceptual design of a tandem mirror fusion 
power reactor, 6:4395 (UWFDM—376) 

TOKAMAK TYPE REACTORS 
Magnet Coils 
Sensor for detecting changes in magnetic fields (Patent), 6:4402 
Superconducting Magnets 

Team one (GA/MCA) effort of the DOE 12 tesla coil 

development program, 6:4384 (GA-A—16070) 
TOLUENE 
Dealkylation 
Evaluation of benzene-related petroleum processing operations. 
Final report, 6:3459 (PB—80-154883) 
Production 
Coal pyrolysis (Patent), 6:3327 
TOTAL ENERGY SYSTEMS 
See also MIUS 
Bibliographies 

Total energy systems for buildings. 1964-March 1980 (citations 
from the NTIS Data Base). Report for 1964-March 1980, 
6:3875 (PB—80-808421) 

Total energy systems for buildings. 1970-March 1980 (citations 
from the Engineering Index Data Base). Report for 1970- 

March 1980, 6:3876 (PB—80-808439) 
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TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOURISM 
Meetings 
Travel, tourism, and energy. Final report, 6:3823 (CONF- 
8005 106—) 
TOWER FOCUS COLLECTORS 
Heliostats 
Heliostat apparatus (Patent), 6:3640 
TOXIC MATERIALS 
See also TOXINS 
Control 
Analysis of the impact of the regulation of toxic substances on 
Sandia, 6:4262 (SAND—80-0576) 
TOXIC SUBSTANCES CONTROL ACT 
Compliance 
Analysis of the impact of the regulation of toxic substances on 
Sandia, 6:4262 (SAND—80-0576) 
TOXINS 
See also HAZARDOUS MATERIALS 
Biochemical Reaction Kinetics 
Partial characterization of fusicoccin binding to receptor sites 
on oat root membranes, 6:4173 
Mutagenesis 
Quantitative mammalian cel] mutagenesis and mutagen 
screening, 6:4186 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER REACTIONS 
(For nuclear reactions only; see also CHARGE EXCHANGE and 
ELECTRON TRANSFER.) 
Technical progress report, 6:4335 (COO—0535-768) 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Mathematical Models 
Application of differential sensitivity theory to transients with 
scram (LMFBR), 6:3708 (CONF-801107—34) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORTATION SECTOR 
Economic Impact 
Alaska OCS socioeconomic studies program. Technical report 
number 37. Western Gulf of Alaska petroleum development 
scenarios: transportation systems analysis. Final report, 
6:3474 (PB—80-166630) 
TRANSPORTATION SYSTEMS 
Energy Demand 
Blueprint for survival, 6:3873 (PB—80-158819) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Nucleosynthesis 
Synthesis and investigation of neutron-rich transuranium 
isotopes, 6:4347 (LBL—11712) 
Radioactive Waste Management 
Transuranic waste form characterization and data base. 
Executive summary, 6:3540 (UCRL—15299) 
Transuranic contaminated waste form characterization and 
data base, 6:3541 (UCRL—15299(Vol.1)) 
Transuranic contaminated waste form characterization and 
data base, 6:3542 (UCRL—15299(Vol.2)) 
Spontaneous Fission 
Synthesis and investigation of neutron-rich transuranium 
isotopes, 6:4347 (LBL—11712) 
TREES 
Harvesting 
Biomass harvesting system test and demonstration, 6:3597 
(NP—25178) 
1,3,7-TRIMETHYLXANTHINE 
See CAFFEINE 


TRITIUM 
Control Systems 
Method and apparatus for controlling accidental releases of 
tritium (Patent), 6:4024 
Isotopic Exchange 
Ab initio calculation of transition state normal mode properties 
and rate constants for the H(T)+CH,(CDs) abstraction and 
exchange reactions, 6:3997 
TRITIUM COMPOUNDS 
Radiation Hazards 
Tritium in the environment, 6:4239 
TRITIUM OXIDES 
Radiation Hazards 
Tritium in the environment, 6:4239 
TRUCKS 
Certification 
Application for certification 1980 model year heavy-duty 
engines - Ford Motor Co, 6:3837 (PB—80-142607) 
Application for certification 1980 model year heavy-duty 
engines - General Motors, 6:3839 (PB—80-142623) 
Fuel Consumption 
Prediction of the fuel consumption of heavy goods vehicles by 
computer simulation, 6:3846 (PB—80-159890) 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Industrial Radiography 
Penetrameter positioner for bore-side radiography of tubes 
(Patent), 6:4056 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Electric Conductivity 
US Geological Survey investigations in the U12n.03 drift, 
Rainier Mesa, Area 12, Nevada Test Site, Nevada, 6:4267 
(USGS-OFR—80-1074) 
Mineralogy 
Current status of laboratory sorption studies, 6:3529 (LA-UR— 
80-3357) 
TUMOR CELLS 
Biological Functions 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
Genetic Radiation Effects 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
Growth 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Mutations 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Oncogenic Transformations 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
Radionuclide Kinetics 
Desferal (DFO) induced Ga-67 washout from normal tissue, 
tumor and abscess in experimental animals, 6:4209 (BNL— 
28487) 
Radiosensitivity 
Combination studies with bleomycin, misonidazole and x-rays, 
6:4222 (COO—4733-2) 
Comparison of two nitroimidazoles as hypoxic sensitizers, 
radiosensitizers and cytotoxic agents, 6:4220 (COO—4733-2) 
Effect of hyperthermia alone, or combined with x-rays, on the 
incidence of oncogenic transformations in vitro, 6:4223 
(COO—4733-2) 
Sister Chromatid Exchanges 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 





TUNGSTEN 
Sister Chromatid Exchanges 


TUNGSTEN 
Catalytic Effects 

Catalyst for disproportionation/double-bond isomerization of 

olefins (Patent), 6:3988 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 


Annular rock caverns for energy storage under Fourier 

expendable stress fields., 6:3723 
Seismic Surveys 

US Geological Survey investigations in the U12n.03 drift, 
Rainier Mesa, Area 12, Nevada Test Site, Nevada, 6:4267 
(USGS-OFR—80-1074) 

TURBINE BLADES 
Materials Testing 

Materials for pressurized fluidized bed air heater system, 6:3405 
(CONF-800428—(Vol.2)) 

Turbine materials performance in combustion gases from a 
coal-fired pressurized fluidized bed combustor, 6:3421 
(CONF-800428—(Vol.2)) 

Performance Testing 

Performance of a steel spar wind turbine blade on the MOD-0 
100 kW experimental wind turbine, 6:3662 
(DOE/NASA/1028—27) 

Specifications 

Performance of a steel spar wind turbine blade on the MOD-0 
100 kW experimental wind turbine, 6:3662 
(DOE/NASA/1028—27) 

Stress Analysis 

Performance of a steel spar wind turbine blade on the MOD-0 
100 kW experimental wind turbine, 6:3662 
(DOE/NASA/1028—27) 

TURBOJET ENGINES 
Combustors 

An investigation on the influence of step height, flow 
straightening, and flameholders on dump combustor 
afterburner performance. Master's thesis, 6:3880 (AD-A— 
081895) 

Fuel Consumption 

An investigation on the influence of step height, flow 
straightening, and flameholders on dump combustor 
afterburner performance. Master's thesis, 6:3880 (AD-A— 
081895) 

Test Facilities 

A primitive variable mathematical model for predicting the 
flows in turbojet test cells. Final report, 6:3821 (AD-A— 
081539) 


UHV AC SYSTEMS 
Environmental Impacts 
Land use of 800 kV transmission lines, 6:3674 (SPV—49) 
Planning 
Land use of 800 kV transmission lines, 6:3674 (SPV—49) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRALOW TEMPERATURE 
Temperature Measurement 
Instrumentation at temperatures below | K, 6:4092 
ULTRAVIOLET RADIATION 
See also NEAR ULTRAVIOLET RADIATION 
Carcinogenesis 
Oncogenic action of beta, proton, alpha and electron radiation 
on the rat skin, 6:4210 (COO—3380-33) 
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ULTRAVIOLET SPECTROMETERS 
Control Systems 

Spectrometer control subsystem with high level functionality 
for use at the National Synchrotron Light Source, 6:4089 
(BNL—28583) 

UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERWATER OPERATIONS 
See also OFFSHORE OPERATIONS 
Submarine sand sampler (Patent), 6:4073 
Mani; 

Remotely controlled maneuverable tool means and method for 
positioning the end of a pipe string in offshore well 
operations (Patent), 6:3451 

UNITED KINGDOM 
Criticality 

Activities and practices relevant to criticality safety: the 

United Kingdom, 6:3553 (SAND—80-1675) 
Electric Power 
Economic theory of marginal cost pricing and its application 
by electric utilities in France and Great Britain, 6:3778 
UNITED STATES OF AMERICA 
See USA 
URANIUM 


See also DEPLETED URANIUM 
ENRICHED URANIUM 


Alpha Spectroscopy 
Determination of actinides in soil, 6:3967 
Catalytic Effects 

Catalyst for disproportionation/double-bond isomerization of 

olefins (Patent), 6:3988 
Delayed Neutron Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Electroplating 

Uranium electroforming feasibility study. Final report, 6:3928 

(Y/Sub—80/7870/1) 
Fabrication 

Processing and properties of high-purity, fine-grain-size 

depleted-uranium, deep-drawn shapes, 6:3925 (RFP—3158) 
Fluorescence Spectroscopy 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Isotope Ratio 

Mass spectrometric isotope metrology of uranium on resin 

beads, 6:3969 
Leaching 

Solubility limits of importance to leaching, 6:3996 (LA-UR-— 

80-2950) 
Solubility 

Solubility limits of importance to leaching, 6:3996 (LA-UR— 

80-2950) 
Sorption 

Current status of laboratory sorption studies, 6:3529 (LA-UR— 

80-3357) 
Tensile Properties 

Processing and properties of high-purity, fine-grain-size 

depleted-uranium, deep-drawn shapes, 6:3925 (RFP—3158) 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
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URANIUM 235 
Mass Spectroscopy 

Mass spectrometric isotope metrology of uranium on resin 

beads, 6:3969 
URANIUM 235 TARGET 
Neutron Reactions 

Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801107—43) 

URANIUM 238 
Mass Spectroscopy 

Mass spectrometric isotope metrology of uranium on resin 

beads, 6:3969 
URANIUM 238 TARGET 
Neutron Reactions 

Phenomenological model for particle production from the 
collision of nucleons at medium energies with fissile 
elements, 6:4346 (CONF-801107—43) 

URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Phase Diagrams 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
URANIUM ARSENIDES 
Magnetic Properties 

Neutron studies of the magnetic phase transition in UAs, 

6:3913 (BNL—28419) 
URANIUM BASE ALLOYS 
Segregation 

Quantitative metallurgy using image processing techniques (U- 

Nb), 6:3926 (SAND—80-8229) 
URANIUM DEPOSITS 
Aerial Prospecting 

Airborne gamma-ray spectrometer and magnetometer survey. 
Volume I. Final report, 6:3502 (GJBX—231(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Bakersfield Quadrangle (California). Final report, 6:3497 
(GJBX—231(80)(Vol.2)(BAKERSFIELD)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Fresno quadrangle (California). Final report, 6:3498 
(GJBX—231(80)(Vol.2)(FRESNO)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Mariposa quadrangle (California, Nevada). Final report, 
6:3499 (GJBX—231(80)(Vol.2(MARIPOSA)) 

Exploration 

Synthetic pulse radar including a microprocessor based 

controller (Patent), 6:3349 
Prospecting 

Engineering report on drilling in the Sand Wash Basin 
intermediate grade project, 6:3496 (GJBX—194(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

URANIUM DIOXIDE 
Infrared Spectra 

Infrared spectra of matrix-isolated uranium oxides. III. Low- 

frequency modes, 6:4292 
URANIUM TRIOXIDE 
Infrared Spectra 
Infrared spectra of matrix-isolated uranium oxides. III. Low- 
frequency modes, 6:4292 
URBAN AREAS 
District Heating 
District heating for the community of Piqua, Ohio, 6:3760 
Economic Impact 

Alaska OCS socioeconomic studies program. Technical report 
number 48, Voiume 2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80- 166671) 

Energy Analysis 

Impacts of energy policies on housing and metropolitan 

development, 6:3754 (PB—80-171697) 


Houses 
Development of economic house types based upon passive 
solar energy utilization and energy conservation for high 
density urban planning, 6:3798 (DOE/R5/10104—1) 
Social Impact 
Alaska OCS socioeconomic studies program. Technical report 
number 48, Volume-2. Gulf of Alaska and lower Cook Inlet 
petroleum development scenarios: Anchorage impact 
analysis, 6:4162 (PB—80-166671) 
Transportation Systems 
Blueprint for survival, 6:3873 (PB—80-158819) 
URBAN POPULATIONS 
Respiratory System Diseases 
Impacts of urban development upon allergenic pollen in a 
desert city, 6:4261 
UREA 
nesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
US DOE 
See also ANL 
HANFORD RESERVATION 
ORNL 
ROCKY FLATS PLANT 
SAVANNAH RIVER PLANT 
Contracts 
Cost and schedule control systems criteria for contract 
performance measurement: contractor reporting/data 
analysis guide, 6:4403 (DOE/CR—0017) 
Energy Facilities 
Summary of property damage control programs of the United 
States Department of Energy CY 1979, 6:4404 (DOE/EV— 
0053/1) 
Energy Policy 
DOE administration of grants to implement cost-effective 
energy conservation measures, 6:3763 
Materials 
Materials Sciences Programs. Fiscal Year 1980, Office of Basic 
Energy Sciences, 6:3911 (DOE/ER—0064) 
Program Management 
Cost and schedule control systems criteria for contract 
performance measurement: contractor reporting/data 
analysis guide, 6:4403 (DOE/CR—0017) 
US NRC 
Criticality 
NRC interests and involvement in criticality data acquisition, 
6:3548 (SAND—80-1675) 
Reactor Licensing 
Nuclear Regulatory Commission Issuances. Monthly reports, 
6:3692 (PB—80-914200) 
USA 


See also ALASKA 
CALIFORNIA 
COLORADO 
CONNECTICUT 
KENTUCKY 
MICHIGAN 
NEVADA 
NEW JERSEY 
NORTH ATLANTIC REGION 
NORTH CAROLINA 
OHIO 
PACIFIC NORTHWEST REGION 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
WASHINGTON 
WESTERN REGION 
WYOMING 


Automobiles 
Prediction of US annual fuel consumption by passenger 
automobiles. Technical report, 6:3840 (PB—80-155518) 
Geothermal Resources 
Assessment of geothermal resources of the United States, 1978, 
6:3647 (USGS-CIRC—790) 
Heat Flow 
Heat flow and conduction-dominated thermal regimes, 6:3655 
(USGS-CIRC—790) 





USA 
Radioactive Waste Processing 


Radioactive Waste Processing 

Transuranic waste form characterization and data base. 

Executive summary, 6:3540 (UCRL—15299) 
Radioactive Wastes 
Transuranic waste form characterization and data base. 
Executive summary, 6:3540 (UCRL—15299) 
Spent Fuel Storage 
Spent fuel storage: a status report, 6:3694 (SAND—80-1675) 
Thermal Waters 

Occurrence of low-temperature geothermal waters in the 

United States, 6:3650 (USGS-CIRC—790) 
USSR 
Energy Models 

Modeling the energy and fuel sectors in SOVMOD. Final 

report, 6:3753 (AD-A—082142) 
Petroleum Industry 

Modeling the energy and fuel sectors in SOVMOD. Final 

report, 6:3753 (AD-A—082142) 
UTAH 
Climates 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period, 6:4130 
(DOE/LC/10787—63) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4131 (DOE/LC/10787—63(Vol.1)) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4132 (DOE/LC/10787—63(Vol.2)) 

Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Meteorology 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period, 6:4130 
(DOE/LC/10787—63) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4131 (DOE/LC/10787—63(Vol.1)) 

Meteorological and climatological investigation: review of 
July-December 1979 investigative period. Appendix D, 
6:4132 (DOE/LC/10787—63(Vol.2)) 

Resistivity Logging 

Hole-to-surface resistivity measurements at Salt Valley, Utah, 

6:4264 (USGS-OFR—80-981) 
Water Quality 

GKI water quality studies. Progress report, 6:4147 

(DOE/LC/10787—64) 
UTILITIES 
See ELECTRIC UTILITIES 


V TROUGH COLLECTORS 
Design 
Concentrating solar collector with mechanical tracking 
apparatus (Patent), 6:3634 
Solar Tracking 
Concentrating solar collector with mechanical tracking 
apparatus (Patent), 6:3634 
VACUUM SYSTEMS 
Cryopumps 
Evacuation apparatus with cryogenic pump and trap assembly 
(Patent), 6:4057 
Valves 
Surge-damping vacuum valve (Patent), 6:4058 
VALINOMYCIN 
Biological Effects 
Molecular antomony program: molecular perturbations in man 
produced by energy-related pollutants, 6:4247 (ANL—80-90) 
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VALVES 


Valve assembly having remotely replaceable bearings (Patent), 
6:4021 
Design 
Surge-damping vacuum valve (Patent), 6:4058 
VANADIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

VANADIUM 49 
Energy Levels 
Correlations for reduced-width amplitudes in “°V, 6:4338 
VANADIUM 49 TARGET 
Proton Reactions 
Correlations for reduced-width amplitudes in “°V, 6:4338 
VANADIUM ALLOYS 
Welding 
Microstructural characterization of autogenous GTA welds in 
a 12Cr-1Mo-0.3V steel, 6:4390 (SAND—80-8236) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
FLYWHEEL-POWERED VEHICLES 
MOTORCYCLES 
RECREATIONAL VEHICLES 
TRUCKS 


Exhaust Gases 

Comparison of parameter and exhaust testing approaches for a 
vehicle emissions inspection and maintenance program in 
Michigan. Final report, 6:3844 (PB—80-165020) 

Data processing procedures and equipment for the Wisconsin 
inspection and maintenance program. Final report, 6:3903 
(PB—80-165053) 

Development of motor vehicle emissions inspection and 
maintenance programs for the State of Washington. Final 
report, 6:3843 (PB—80-164833) 

Heating Systems 

Parking heater and method using hydrides in motor vehicles 

powered by hydrogen (Patent), 6:3902 
Hydrogen Fuels 

Parking heater and method using hydrides in motor vehicles 

powered by hydrogen (Patent), 6:3902 
Inspection 

Data processing procedures and equipment for the Wisconsin 
inspection and maintenance program. Final report, 6:3903 
(PB—80- 165053) 

Maintenance 

Data processing procedures and equipment for the Wisconsin 
inspection and maintenance program. Final report, 6:3903 
(PB—80-165053) 

VELOCIMETERS 
Performance 
Doppler velocimeter for laser accelerated targets, 6:4093 
VERMONT 
Hydroelectric Power 

Potential for hydropower development at existing dams in 
New England. Volume VIII. State of Vermont. Final report, 
6:3589 (PB—80-169154) 

VESSELS (PRESSURE) 
See PRESSURE VESSELS 
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VIRUSES 


See also ONCOGENIC VIRUSES 
POLIO VIRUS 


Carcinogenesis 
Carcinogenesis, 6:4246 (ANL—80-90) 
VITAMIN A 
Biochemical Reaction Kinetics 
Sister chromatid exchanges: interaction of a retinoid (Ro-10- 
9359) and a protease inhibitor (antipain) with x rays, 6:4214 
(COO—4733-2) 
Dynamic Function Studies 
Regulation of retinol-binding protein metabolism in cultured 
rat liver cell lines, 6:4198 (COO—4733-2) 
VOLCANIC ROCKS 
Petrology 
Characteristics of tephra from Cinder Cone, Lassen Volcanic 
National Park, California, 6:4265 
VOLCANOES 
Stratigraphy 
Characteristics of tephra from Cinder Cone, Lassen Volcanic 
National Park, California, 6:4265 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


Ww 


W. B. MC GUIRE-1 REACTOR 
See MC GUIRE-] REACTOR 
W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
WAIRAKEI GEOTHERMAL FIELD 
Computerized Simulation 

Reservoir simulation studies: Wairakei Geothermal Field, New 

Zealand. Final report, 6:3658 (LBL—11497) 
Mathematical Models 

Reservoir simulation studies: Wairakei Geothermal Field, New 

Zealand. Final report, 6:3658 (LBL—11497) 
Reservoir Engineering 
Reservoir simulation studies: Wairakei Geothermal Field, New 
Zealand. Final report, 6:3658 (LBL—11497) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 

WALL-LESS COUNTERS 

Comparative Evaluations 

Microdosimetry at the Bevalac, 6:4358 (COO—4733-2) 

WASHINGTON 

Vehicles 

Development of motor vehicle emissions inspection and 
maintenance programs for the State of Washington. Final 
report, 6:3843 (PB—80-164833) 

WASTE HEAT UTILIZATION 
Bibliographies 

Waste heat utilization. 1964-1978 (citations from the NTIS 
Data Base). Report for 1964-1978, 6:3855 (PB—80-810195) 

Waste heat utilization. 1979-March 1980 (citations from the 
NTIS Data Base). Report for 1979-March 1980, 6:3856 
(PB—80-8 10203) 

Waste heat utilization. 1977-1978 (citations from the 
Engineering Index Data Base). Report for 1977-1978, 6:3857 
(PB—80-810211) 

Waste heat utilization. 1979-March 1980 (citations from the 
Engineering Index Data Base). Report for 1979-March 1980, 
6:3858 (PB—80-8 10229) 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
Implementation 

The waste management programme of the Federal German 
Government (1975): concept and objectives, 6:3854 (PB—80- 
166846) 

Planning 

The waste management programme of the Federal German 
Government (1975): concept and objectives, 6:3854 (PB—80- 
166846) 


WASTE OILS 
Environmental Transport 
Differential tracing of oily waste and the associated water mass 
by tagging with rare earths, 6:4146 
WASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 


Acid digestion of organic liquids, 6:3527 (HEDL-TME—80-74) 
WASTE PROCESSING PLANTS 
Computer Codes 

Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 

Computerized Simulation 

Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 

Design 

Plant for transforming town solid waste into a fertilizer 

(Patent), 6:3877 
Research Programs 

Systems analysis for the development of small resource 
recovery systems. Executive summary, 6:3868 
(DOE/CS/20026—01(Vol.1)) 

Systems analysis for the development of small resource 
recovery systems: research and development needs. Final 
report, 6:3867 (DOE/CS/20026—1(Vol.3)) 

Systems Analysis 

Systems analysis for the development of small resource 
recovery systems. Executive summary, 6:3868 
(DOE/CS/20026—01(Vol.1)) 

Systems analysis for the development of small resource 
recovery systems: description of solid waste modular 
simulator. Final report, 6:3869 (DOE/CS/20026—01(Vol.2)) 

Systems analysis for the development of small resource 
recovery systems: research and development needs. Final 
report, 6:3867 (DOE/CS/20026—1(Vol.3)) 

Systems analysis for the development of small resource 
recovery systems: system performance data. Final report, 
6:3870 (DOE/CS/20026—01(Vol.4)) 

WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 

Apparatus for generating heat and electrical energy from 
aluminum waste and other inexpensive aluminum products 
(Patent), 6:3583 

WASTE WATER 
Chlorine 

Methods for monitoring chlorinated discharges, June 1978- 

February 1979, 6:3667 (TVA-EDT—100) 
Water Chemistry 
GKI water quality studies. Progress report, 6:4147 
(DOE/LC/10787—64) 
WATER 
See also GROUND WATER 
Chemical Analysis 

Special problems in the analysis for plutonium and neptunium 
in ground waters, 6:3966 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Mass Transfer 

Mass transfer in a bubble-agitated liquid-liquid system, 6:4048 

(CONF-801104—9) 
Surface Properties 

The effects of surface phenomena on the spreading of oil on 

water, 6:3476 (PB—80-163629) 
Thermodynamic Properties 

Water property lookup table (sanwat) for use with the two- 
phase computational code shaft (Radwaste repository), 
6:3537 (SAND—80-0646) 

WATER COOLED REACTORS 
See also BWR TYPE REACTORS 





WATER COOLED REACTORS 
Thermodynamic Properties 


PWR TYPE REACTORS 
Containment 
Program plan for the investigation of vent-filtered containment 
conceptual designs for light water reactors, 6:3715 
(NUREG/CR—1029) 
Neutron Spectra 
Fast neutron spectroscopy by gas proton-recoil methods at the 
light water reactor pressure vessel simulator, 6:3697 (EGG- 
PHYS—5272) 
Pressure Vessels 
Fast neutron spectroscopy by gas proton-recoil methods at the 
light water reactor pressure vessel simulator, 6:3697 (EGG- 
PHYS—5272) 
WATER CURRENT POWER GENERATORS 
Research 
U.S. Department of Energy ocean waves and ocean currents 
energy conversion programs--an overview, 6:3660 
WATER POLLUTION 
Data Base Management 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
Environmental Impacts 
Environmental outlook 1978/79. Annual report, 1978-79, 
6:4125 (PB—80-166572) 
Health Hazards 
Human health risks analysis: assessment of health costs of 
energy related pollutants, 6:4244 (ANL—80-90) 
Mutagen Screening 
Mutagenesis: molecular and genetic mechanisms of 
environmental mutagens, 6:4206 (ANL—80-90) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SOURCE HEAT PUMPS 
Environmental Impacts 
Ground-water heat pumps: an examination of hydrogeologic, 
environmental, legal, and economic factors affecting their 
use, 6:3796 (DOE/CS/20060—5120(Vol.1)) 
Legal Aspects 
Ground-water heat pumps: an examination of hydrogeologic, 
environmental, legal, and economic factors affecting their 
use, 6:3796 (DOE/CS/20060—5120(Vol.1)) 
Life-Cycle Cost 
Ground-water heat pumps: an examination of hydrogeologic, 
environmental, legal, and economic factors affecting their 
use, 6:3796 (DOE/CS/20060—5120(Vol.1)) 
WATER TREATMENT PLANTS 
Water Pollution 
Differential tracing of oily waste and the associated water mass 
by tagging with rare earths, 6:4146 
WATERSHEDS 
Water Quality 
Research on the hydrology and water quality of watersheds 
subjected to surface mining. Phase I: premining hydrologic 
and water quality conditions. Open file report (summary) 22 
January 1976-22 January 1978, 6:3342 (PB—80-159510) 
WAVE ENERGY CONVERTERS 
Research Programs 
U.S. Department of Energy ocean waves and ocean currents 
energy conversion programs--an overview, 6:3660 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAR 
Bibliographies 
Lubricating oil analysis for wear monitoring (citations from the 
NTIS Data Base). Report for 1964-April 1980, 6:4003 (PB— 
80-807688) 
WEATHERSTRIPPING 
Performance 
Studies of the performance of weatherstrips for windows and 
doors, 6:3805 (PB—80-164478) 
WEIGHT 
Biological Indicators 
Comparative vs ontogenetic paradigms for tests of the intrinsic 
mutagenesis hypothesis of aging (Mice, dogs, man), 6:4200 
Delayed Radiation Effects 
Biological and health effects of radon: a review, 6:4231 
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Pathological Changes 
Toxicology program for coal combustion and conversion 
effluents, 6:4243 (ANL—80-90) 
WELDED JOINTS 
Industrial Radiography 
Penetrameter positioner for bore-side radiography of tubes 
(Patent), 6:4056 
WELDING 
(All endothermic processes for material joining.) 
Feasibility Studies 
Projection welding for cost cutting, 6:3922 (GEPP-TIS—541) 
WELDS 
See WELDED JOINTS 
WELL CASINGS 
Seals 
Well packer bypass valve seal assembly (Patent), 6:3449 
WELL DRILLING 
Drilling Fluids 
Method for preventing fluid loss during drilling (Patent), 
6:3444 


Methods of treating subterranean well formations (Patent), 
6:3485 
WELL LOGGING 
See also RESISTIVITY LOGGING 
Digital Systems 
Apparatus and method for filtering signals in a logging-while- 
drilling system (Patent), 6:3456 
Carrier tracking apparatus and method for a logging-while- 
drilling system (Patent), 6:3457 
WELL STIMULATION 
F 
Methods of treating subterranean well formations (Patent), 
6:3485 
WELLHEADS 


See also NATURAL GAS WELLS 
OIL WELLS 


Design 
Holddown mechanism for a tubing hanger in a wellhead 
(Patent), 6:3450 
WELLS 


See also INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 


Blowout Preventers 
Actuator for wireline blowout preventer (Patent), 6:3448 
Equipment 
Remotely controlled maneuverable tool means and method for 
positioning the end of a pipe string in offshore well 
operations (Patent), 6:3451 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN REGION 


See also CALIFORNIA 
NEVADA 


Coal Deposits 
Preliminary assessment of the impact of radionuclides in 
western coal on health and environment, 6:3347 
WIND POWER 
Availability 
Mass-consistent, interpolated wind fields for complex terrain, 
6:3661 (PNL-SA—8678) 
Data Acquisition Systems 
Data acquisition and analysis in the DOE/NASA wind energy 
program, 6:3663 (DOE/NASA/1028—28) 
Forecasting 
Mass-consistent, interpolated wind fields for complex terrain, 
6:3661 (PNL-SA—8678) 
Monitoring 
Data acquisition and analysis in the DOE/NASA wind energy 
program, 6:3663 (DOE/NASA/1028—28) 
WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
Turbine Blades 
Performance of a steel spar wind turbine blade on the MOD-0 
100 kW experimental wind turbine, 6:3662 
(DOE/NASA/1028—27) 
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WINDOWS 
Weatherstripping 
Studies of the performance of weatherstrips for windows and 
doors, 6:3805 (PB—80-164478) 
wooD 
Acid Hydrolysis 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
Alkaline Hydrolysis 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
Enzymatic Hydrolysis 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
Harvesting 
Wood chip firing: an alternative for Oelands dairies, 6:3604 
(SHS-IST-STENC—78-1979) 
Heat Treatments 
Alcohol from cellulosics: the autohydrolysis-extraction process, 
6:3593 (CONF-801030—2) 
Transport 
Wood chip firing: an alternative for Oelands dairies, 6:3604 
(SHS-IST-STENC—78-1979) 
WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Design 
Heater (Patent), 6:3810 
WOOD BURNING FURNACES 
Design 
Energy-saving forced-air furnace (Patent), 6:3808 
Heating system (Patent), 6:3815 
WOOD WASTES 
Fluidized-Bed Combustion 
Atmospheric fluidized bed for coal and wood waste 
combustion, especially for district heating, 6:3394 (CONF- 
800428—(Vol.2)) 
WYOMING 
Geochemical Surveys 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GIBX—234(80)) 


X RADIATION 
Biochemical Reaction Kinetics 
Sister chromatid exchanges: interaction of a retinoid (Ro-10- 
9359) and a protease inhibitor (antipain) with x rays, 6:4214 
(COO—4733-2) 
Biological Radiation Effects 
Sequential exposures with high and low-LET radiations, 6:4217 
(COO—4733-2) 
Carcinogenesis 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
Diagnostic Uses 
Replicon sizes in non-transformed and SV40-transformed cells, 
as estimated by a bromodeoxyuridine photolysis method (X- 
ray), 6:4181 
Radioprotective Substances 
Modulating effects of the protease inhibitor Antipain on x-ray 
induced transformations, 6:4219 (COO—4733-2) 
Side Effects 
Induction of mammary neoplasms in the Sprague-Dawley rat 
by 430-keV neutrons and x-rays, 6:4233 
Synergism 
Mechanisms of cocarcinogenesis involving endogenous 
retroviruses (Mice, animal cell lives), 6:4234 
XENON 
Atom-Molecule Collisions 
Mass and orientation effects in dissociative collisions between 
rare gas atoms and alkali halide molecules, 6:4296 


XERODERMA PIGMENTOSUM 
Reviews 


Human diseases associated with defective DNA repair, 6:4191 
X-RAY DETECTION 
Position Sensitive Detectors 
Application of a directly exposed self-scanning photodiode 
array as a linear position sensitive detector in a small-angle 
x-ray scattering instrument, 6:4094 
X-RAY DIFFRACTOMETERS 
Design 
Molecular biophysics: detection and characterization of 
damage in molecular, cellular, and physiological systems, 
6:3995 (ANL—80-90) 
X-RAY FLUORESCENCE ANALYSIS 
Automation 
Using joined minicomputer-microcomputer systems for 
intricate sample and data manipulations, 6:3953 (LBL— 
11371) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
Design 
Vacuum ultraviolet and x-ray light source and method and 
short wavelength laser pumped by said light source (Patent), 
6:4040 
X-RAY SPECTROMETERS 
Control Systems 
Spectrometer control subsystem with high level functionality 
for use at the National Synchrotron Light Source, 6:4089 
(BNL—28583) 
Radiation Sources 
Vacuum ultraviolet and x-ray light source and method and 
short wavelength laser pumped by said light source (Patent), 
6:4040 
XYLENES 
Production 
Coal pyrolysis (Patent), 6:3327 


Y 


YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

YTTRIUM 
Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Oscillator Strengths 

Oscillator strengths of neutral yttrium (Y I) from hook-method 

measurements in a furnace, 6:4299 
Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Ultraviolet Spectra 
Oscillator strengths of neutral yttrium (Y I) from hook-method 
measurements in a furnace, 6:4299 
YTTRIUM ALLOYS 

Electric Conductivity 

“Double” ferromagnetism in Gd7oYs0 single crystals, 6:3930 
Ferromagnetism 

“Double” ferromagnetism in Gd70Y30 single crystals, 6:3930 
Magnetic Susceptibility 

“Double” ferromagnetism in Gd70Ys0 single crystals, 6:3930 





YTTRIUM ALLOYS 
Specific Heat 


Specific Heat 
“Double” ferromagnetism in Gdz0 Ys0 single crystals, 6:3930 
YTTRIUM FLUORIDES 
Refractivity 
Temperature variation of the refractive indices of yttrium 
lithium fluoride, 6:3951 


ZEA MAYS 

See MAIZE 

ZEOLITES 
See also FAUJASITE 
Catalytic Effects 

Catalytic cracking (Patent), 6:3469 

EXAFS study of dehydrated cobalt exchanged A zeolite, 
6:3950 

High octane fcc catalyst (Patent), 6:3471 

Zeolite catalysis: technology, 6:3979 (LBL—11662) 

Chemical Preparation 
Hydrocarbon cracking catalyst (Patent), 6:3462 
ZERO POWER REACTORS 
Nuclear criticality safety in France, 6:3551 (SAND—80-1675) 
ZINC 
Activation Analysis 

Multielement proton activation analysis: application to airborne 
particulate matter, 6:3965 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Gillette NTMS quadrangle, Wyoming, 
including concentrations of forty-two additional elements, 
6:3501 (GJBX—234(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-two 
additional elements, 6:3500 (GJBX—232(80)) 

Extraction 

Quality and treatment of water involved with coal slurry 
transport by pipeline. Completion report, 6:3369 (PB—80- 
160724) 

Formation Free Enthalpy 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

Thermodynamic Properties 

Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 

ZINC ALLOYS 
Phase Diagrams 

Chemical Engineering Division fuel cycle programs. Quarterly 

progress report, April-June 1979, 6:3507 (ANL—79-99) 
ZINC PHOSPHIDES 
Crystal Growth 

Photoelectronic properties of zinc phosphide crystals, films, 
and heterojunctions. Quarterly progress report No. 6, July 1- 
September 30, 1980, 6:3600 (SERI/PR—8031-1-T2) 

Electrical Properties 

Photoelectronic properties of zinc phosphide crystals, films, 
and heterojunctions. Quarterly progress report No. 6, July 1- 
September 30, 1980, 6:3600 (SERI/PR—8031-1-T2) 

ZINC-AIR BATTERIES 
Anodes 

Electrochemical generator comprising an electrode in the form 
of a suspension (Patent; anode composed of particles 
suspended in electrolyte), 6:3747 

Design 

Electrochemical generators having two sedimentation-bed 
chambers fed in series with an elctrolyte which contains 
particles (Patent; Zn in circulating hydroxide electrolyte), 
6:3746 

Electrochemical generator comprising an electrode in the form 
of a suspension (Patent; anode composed of particles 
suspended in electrolyte), 6:3747 
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ZIRCONATES 
Electric Conductivity 
Model for ion-implantation-induced improvements of 
photoferroelectric imaging in lead lanthanum zirconate 
titanate ceramics, 6:3938 
ZIRCONIUM 
Formation Free Enthalpy 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
Thermodynamic Properties 
Tabulation of thermodynamic data for chemical reactions 
involving 58 elements common to radioactive waste package 
systems, 6:3977 (LBL—11448) 
ZIRCONIUM ALLOYS 
Electron-Phonon Coupling 
Proximity electron tunneling spectroscopy. III. Electron- 
Phonon co. pling in the Nb-Zr system, 6:3932 
Superconductivity 
Proximity electron tunneling spectroscopy. III. Electron- 
Phonon coupling in the Nb-Zr system, 6:3932 
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CONTRACT NUMBER INDEX 


Numbers assigned to DOE contracts under which reports an- 
nounced in this publication were prepared are included in this 


index. 


Contract No. 


AC01-77CS40079 


AC01-77ET10679 


AC01-77RG08684 


AC01-78CS20060 


AC01-78ET13114 
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081423 6:4031 NTIS, PC A03/MF AO1 28449 6:3914 NTIS. PC A02/MF AOI 


081442 6:3879 NTIS PCMF AOI 
081468 6:4099 NTIS, PC Al4/MF AO! 28487 6:4209 NTIS, PC A02/MF AOI 
6:4318 NTIS, PC A0S/MF AOI 


081520 6:4119 NTIS, PC A04/MF AOI 28498 
081539 6:3821 NTIS, PC A04/MF AOI rt pyce NTIS, PC AGL/MF A0l 
081545 6:3671 NTIS, PC A0S/MF AOI 28573 6:3952 NTIS, PC A02/MF AO! 
081567 6:3822 NTIS, PC A02/MF AO1 28575 6:3373 NTIS, PC A02/MF AOI 
081722 6:4100 NTIS, PC A02/MF AO1 28583 6:4089 NTIS, PC A02/MF AOl 


081724 6:4379 NTIS, PC A03/MF AOl 51091 6:3771 NTIS, PC A08/MF AOI 
081754 6:3847 NTIS, PC A02/MF AOI 51099 6:3895 NTIS, PC A02/MF AOI 
081771 6:3793 NTIS, PC A0S/MF AOI 51169 6:4120 NTIS, PC A07/MF AO1 
081791 6:3479 NTIS, PC A02/MF AOI 51257 6:4136 NTIS, PC A04/MF AO1 
081792 6:4257 NTIS, PC A02/MF AO1 CONF-781112- (ASME energy technology conference, Houston, 
081827 6:3794 NTIS, PC A03/MF AOl1 TX, USA, 5-8 Nov 1978) 
081840 6:4032 NTIS, PC A02/MF AO! 13 6:3580 Signal Hill, CA; Reserve 
081895 6:3880 NTIS, PC A04/MF AOl Synthetic Fuels, Inc. (1978). 
081897 6:4033 NTIS, PC A05S/MF AO1 CONF-790434- (Spring meeting on western states section, and the 
081958 6:4080 NTIS, PC A03/MF AO! Combustion Institute, Provo, UT, USA, 23-24 Apr 
081982 6:4034 NTIS, PC A02/MF AOl 1979) 
081998 6:3732 NTIS, PC A06/MF AO1 6:3582 Pittsburgh, PA; Western States 
ee pcb pb 3 pooped AOl Section/The Combustion Institute 
23753 ‘ A AOl (1979). 
pone penn aeur a poses yen CONF-790446- (4. annual heat pump technology conference, 
: , Stillwater, OK, USA, 9-10 Apr 1979) 
pea rn rene a pont po 6:3817 Stillwater, OK; Oklahoma State 
: , University (1979). 
082365 6:3481 NTIS, PC A04/MF AOI CONF-7904143- (Workshop on environmental and societal 
ans 6:3653 NTIS, PC A03/MF AO1 consequences of a possible CO/sub 2/-induced 
A 35900-1 3.96 6:3520 NTIS, PC A06/MF AOI climate change, Annapolis, MD, USA, 2-6 Apr 
ALO- . 63796 NTIS, PC A21/MF AOI 
—_ 6:3609 NTIS 6:3757 NTIS, PC A21/MF AOI 
79. 29 NTIS, PC A09/MF AO! 6:4103 NTIS, PC A21/MF A0Ol 
79-65(Pt. 111) NTIS, PC A0S/MF AO1 aaaie i a yerpe pr 
79-99 NTIS, PC A08/MF AO1 6 { 
80-49 NTIS. PC A06/MF AO! 6:4106 NTIS, PC A21/MF A0Ol 
80-50 NTIS. PC A03/MF AO 6:4107 NTIS, PC A21/MF AOl1 
80-52 ? NTIS. PC A04/MF AO1 6:4108 NTIS, PC A21/MF AOl1 
80-90 ’ NTIS, PC A08/MF AO! 6:4109 NTIS, PC A21/MF AOl 
80-90 NTIS, PC A08/MF AOI 6:4110 NTIS, PC A21/MF A0Ol 
80-90 NTIS, PC A08/MF AOI 6:4111 NTIS, PC A21/MF A0Ol1 
80-90 NTIS. PC A08/MF AOI 6:4112 NTIS, PC A21/MF AOI 
80-90 NTIS, PC AOQ8/M* AO1 6:4115 NTIS, PC A21 MF/AOI1 
80-90 NTIS, PC A08/MF AOI 6:4116 NTIS, PC A21 MF/A01 
80-90 NTIS, PC AO8/MF AOl 6:4140 NTIS, PC A21/MF AOl1 
80-90 NTIS, PC AO8/MF AO1 6:4149 NTIS, PC A21/MF A0Ol 


80-90 NTIS, PC AG8/MF AO1 6:4151 NTIS, PC A21/MF AOl 
NTIS, PC A08/MF A01 6:4152 NTIS, PC A21/MF AOl 


NTIS, PC A08/MF AO1 6:4153 NTIS, PC A21/MF AOl 
NTIS, PC A08/MF A0O1 6:4154 NTIS, PC A21/MF AO1 
NTIS, PC A08/MF AO1 6:4155 NTIS, PC A21/MF AOl 
NTIS, PC A02/MF AO1 6:4156 NTIS, PC A21/MF AOl 
NTIS, PC A03/MF A0O1 6:4157 NTIS, PC A21/MF AO1 

6:4158 NTIS, PC A21 MF/AO1 
See DOE/ET/34213-3 6:4167 NTIS, PC A21/MF AOl1 
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Abstract No. Availability 


6:4168 NTIS, PC A21/MF AOl1 
6:4241 NTIS, PC A21/MF AOl 
(IAEA symposium on physics and chemistry of 
fission, Julich, F.R. Germany, 14-18 May 1979) 
6:4345 See LA-tr-80-36 
(DOE solar terrestrial workshop, Los Alamos, 
NM, USA, 27-29 Jun 1979) 
6:4271 See LA-8522C 
(23. conference on analytical chemistry in energy 
technology, Gatlinburg, TN, USA, 9-11 Oct 1979) 
6:3954 Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 
(8. symposium on engineering problems of fusion 
research, San Francisco, CA, USA, 13-16 Nov 
1979) 
6:4382 NTIS, PC A02/MF AOl 
(Coal outlook conference, New Orleans, LA, USA, 
5-6 Nov 1979) 
6:3773 TIC 
(2. Miami international conference on alternative 
energy sources, Miami Beach, FL, USA, 10-13 Dec 
1979) 
6:3780 $75.00 
(5. annual NEA-seabed working group meeting, 
Bristol, UK, 3-5 Mar 1980) 
6:3538 See SAND-80-0754 
(6. international conference on fluidized bed 
combustion, Atlanta, GA, USA, 9-11 Apr 1980) 
6:3374 NTIS, PC A99/MF A0Ol1 
6:3375 NTIS, PC A99/MF AOl1 
6:3376 NTIS, PC A99/MF AO1 
6:3377 NTIS, PC A99/MF AOl1 
6:3378 NTIS, PC A99/MF AO1 
6:3379 NTIS, PC A99/MF A0Ol1 
6:3380 NTIS, PC A99/MF AO1 
6:3381 NTIS, PC A99/MF AOl1 
6:3382 NTIS, PC A99/MF A0O1 
6:3383 NTIS, PC A99/MF A0O1 
6:3384 NTIS, PC A99/MF A0Ol 
6:3385 NTIS, PC A99/MF AOl1 
6:3386 NTIS, PC A99/MF AOl1 
6:3387 NTIS, PC A99/MF AOI 
6:3388 NTIS, PC A99/MF AO1 
6:3389 NTIS, PC A99/MF AO1 
6:3390 NTIS, PC A99/MF AOl1 
6:3391 NTIS, PC A99/MF AOl1 
6:3392 NTIS, PC A99/MF AO1 
6:3393 NTIS, PC A99/MF AO1 
6:3394 NTIS, PC A99/MF AO1 
6:3395 NTIS, PC A99/MF AOl1 
6:3396 NTIS, PC A99/MF AOl 
6:3397 NTIS, PC A99/MF AO1 
6:3398 NTIS, PC A99/MF AO1 
6:3399 NTIS, PC A99/MF AOI 
6:3400 NTIS, PC A99/MF AO1 
6:3401 NTIS, PC A99/MF AOI 
6:3402 NTIS, PC A99/MF AOl1 
6:3403 NTIS, PC A99/MF AO1 
6:3404 NTIS, PC A99/MF AO1 
6:3405 NTIS, PC A99/MF AO1 
6:3406 NTIS, PC A99/MF AO1 
6:3407 NTIS, PC A99/MF AO1 
6:3408 NTIS, PC A99/MF AOl 
6:3409 NTIS, PC A99/MF AOl1 
6:3410 NTIS, PC A99/MF AOI 
6:3411 NTIS, PC A99/MF AOl1 
6:3412 NTIS, PC A99/MF AOl1 
6:3413 NTIS, PC A99/MF AOl1 
6:3414 NTIS, PC A99/MF AO1 
6:3415 NTIS, PC A99/MF AO1 
6:3416 NTIS, PC A99/MF AO1 
6:3417 NTIS, PC A99/MF AOl1 
6:3418 NTIS, PC A99/MF AOl1 
6:3419 NTIS, PC A99/MF AOI 
6:3420 NTIS, PC A99/MF AOI 
6:3421 NTIS, PC A99/MF AOl1 
6:3422 NTIS, PC A99/MF AOI 
6:3423 NTIS, PC A99/MF AO1 
6:3424 NTIS, PC A99/MF AO1 
6:3425 NTIS, PC A99/MF AOl1 
6:3426 NTIS, PC A99/MF AOl 
6:3458 NTIS, PC A99/MF A0O1 
6:3850 NTIS, PC A99/MF AO1 
(Nuclear criticality safety topical meeting, El Paso, 
TX, USA, 8-10 Apr 1980) 
6:3518 See SAND-80-1675 
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6:3519 See SAND-80-1675 

6:3545 See SAND-80-1675 

6:3546 See SAND-80-1675 

6:3547 See SAND-80-1675 

6:3548 See SAND-80-1675 

6:3549 See SAND-80-1675 

6:3550 See SAND-80-1675 

6:3552 See SAND-80-1675 

6:3553 See SAND-80-1675 

6:3554 See SAND-80-1675 

6:3555 See SAND-80-1675 

6:3556 See SAND-80-1675 

6:3557 See SAND-80-1675 

6:3558 See SAND-80-1675 

6:3559 See SAND-80-1675 

6:3560 See SAND-80-1675 

6:3561 See SAND-80-1675 

6:3694 See SAND-80-1675 

6:3695 See SAND-80-1675 

6:3718 See SAND-80-1675 

6:3719 See SAND-80-1675 

6:4011 See SAND-80-1675 

(5. annual heat pump technology conference, 

Stillwater, OK, USA, 14-15 Apr 1980) 

6:3801 Stillwater, OK; Oklahoma State 
University (1980). 

(European seminar on radioactive releases and their 

dispersion in the atmosphere following a 

hypothetical reactor accident, Riso, Denmark, 22- 

25 Apr 1980) 

6:3703 NTIS, PC A02/MF AO1 

(Conference on drug use in athletics, Anaheim, 

CA, USA, 15 Apr 1980) 

6:4169 See UR-3490-1853 

(American Physical Society meeting, Washington, 

DC, USA, 27-30 Apr 1980) 

6:4307 NTIS, PC A02/MF AOl1 

(International conference on air pollutants and their 

effects on the terrestrial ecosystem, Banff, Alberta, 

Canada, May 1980) 

6:4126 See PNL-SA-8418 

(Cold Spring Harbor symposium No. 45: movable 

genetic elements, Cold Spring Harbor, NY, USA, 

28 May-4 Jun 1980) 

6:4172 See UR-3490-1871 

(National travel and tourism energy conference, 

Washington, DC, USA, 22 May 1980) 

6:3823 NTIS, PC Al3/MF AOl1 

(Alternate waste form information workshop, 

Gatlinburg, TN, USA, 13-15 May 1980) 

6:3521 See BNL-28350 

(American Nuclear Society annual meeting, Las 

Vegas, NV, USA, 8-13 Jun 1980) 

6:3689 See HEDL-SA-2033 

6:3532 See PNL-SA-8188 

(GCFRP program technical review meeting, San 

Diego, CA, USA, 4-6 Jun 1980) 

6:3685 NTIS, PC A02/MF AO1 

(Rockstore 80 conference, Stockholm, Sweden, 23- 

29 Jun 1980) 

6:3534 See RHO-BWI-SA-57 

(Alfred Benzon symposium 16-molecular genetics 

in yeast, Copenhagen, Denmark, 15-19 Jun 1980) 

6:4182 See UR-3490-1874 

(8. canadian congress of applied mechanics, 

Moncton, New Brunswick, Canada, 7-12 Jun 1980) 

6:4012 See SAND-80-2484C 

(Workshop on data abstraction databases and 

conceptual modelling, Pingree Park, CO, USA, 23- 

26 Jun 1980) 

6:4409 See LBL-10752 

(8. international conference on plasma physics and 

controlled nuclear fusion research, Brussels, 

Belgium, 1-10 Jul 1980) 

6:4369 NTIS, PC A02/MF AO1 

(Conference of the Association for Computing 

Machinery, special interest group for graphics, 

Seattle, WA, USA, 14-18 Jul 1980) 

6:4413 See UCRL-83659 

(20. international conference on high energy 

physics, Madison, WI, USA, 17-23 Jul 1980) 

6:4305 NTIS, PC A03/MF AO1 

6:4306 NTIS, PC A02/MF AO1 

(Baryon 80 conference, Toronto, Canada, 14-16 Jul 

1980) 

6:4304 See BNL-28354 
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Abstract No. Availability 


(7. LLR/MMRD international symposium of 

interfaces in glass-metal systems, Berkeley, CA, 

USA, 28 Jul-1 Aug 1980) 

6:3936 See LBL-11405 

(18. course: the high energy limit, Erice, Trapani, 

Italy, 31 Jul-11 Aug 1980) 

6:4318 See BNL-28498 

(1. Berkeley catalysis and surface science 

conference, Berkeley, CA, USA, 16-18 Jul 1980) 

6:3979 See LBL-11662 

(ASME century 2 emerging technology 

conference, San Francisco, CA, USA, 10-22 Aug 

1980) 

6:3370 See PNL-SA-8046 

(International conference on nuclear physics, 

Berkeley, CA, USA, 24-30 Aug 1980) 

6:4334 NTIS, PC A02/MF A01 

6:4342 See LBL-11620 

(Conference on modeling of casting and welding 

processes, Runge, NH, USA, Aug 1980) 

6:4050 See LA-UR-80-3161 

(American Concrete Institute fall convention, San 

Juan, Puerto Rico, 24-25 Sep 1980) 

6:3942 See BNL-28326 

(12. annual meeting of the Western Canada Chapter 

- American Society for Information Science, 

Saskatchewan, Canada, 25 Sep 1980) 

6:4417 See SERI/TP-750-926 

(National conference on heat recovery and boiler 

efficiency, Louisville, KY, USA, 22-23 Sep 1980) 

6:3864 Chicago, IL; Institute of Gas 
Technology (1980). 

(5. international symposium on inhaled particles, 

Cardiff, UK, 8-13 Sep 1980) 

6:4251 See UR-3490-1876 

(International symposium on the synthesis and 

properties of new elements (IUPAC), Dubna, 

USSR, 23-27 Sep 1980) 

6:4347 See LBL-11712 

(International symposium on mini and micro 

computers, Montreal, Canada, 9-10 Sep 1980) 

6:3953 See LBL-11371 

(4. ANS topical meeting on the technology of 

controlled nuclear fusion, King of Prussia, PA, 

USA, 14-17 Oct 1980) 

6:3572 See UCRL-84285 

6:4383 NTIS, PC A02/MF AO1 

6:4384 See GA-A-16070 

6:4395 See UWFDM-376 

6:4397 See UWFDM-378 

6:4396 See UWFDM-377 

6:4398 See UWFDM-379 

6:4380 See BNL-28443 

(5. national passive solar conference, Amherst, MA, 

USA, 19-26 Oct 1980) 

6:3800 See LBL-11186 

(4. international symposium on alcohol fuels 

technology, Sao Paulo, Brazil, 5-8 Oct 1980) 

6:3593 NTIS (US Sales Only), PC A02/ 
MF AOl 

(16. DOE nuclear air cleaning conference, San 

Diego, CA, USA, 20-23 Oct 1980) 

6:3522 NTIS, PC A03/MF AOI 

(20. annual Hanford Life Sciences symposium, 

Richland, WA, USA, 19-23 Oct 1980) 

6:4248 NTIS, PC A03/MF AO1 

(5. annual thermal storage meeting, McLean, VA, 

USA, 10-15 Oct 1980) 

6:3575 NTIS, PC A02/MF AOl1 

(32. meeting of the mechanical failures prevention 

group, Santa Monica, CA, USA, 7-9 Oct 1980) 

6:3663 See DOE/NASA/ 1028-28 

(Conference on high density penetration materials, 

Charlottesville, VA, USA, 28-30 Oct 1980) 

6:3504 See LA-UR-80-2948 

(Symposium on intermediate range atmospheric 

transport processes and technology assessment, 

Gatlinburg, TN, USA, 1-3 Oct 1980) 

6:4121 See COO-1199-61 

6:3661 See PNL-SA-8678 

(Symposium on irradiation phase stability, 

Pittsburgh, PA, USA, 5-11 Oct 1980) 

6:3924 See HEDL-SA-2159 

(ORAU radiopharmaceutica! dosimetry symposium, 

Oak Ridge, TN, USA, 6-10 Oct 1980) 

6:4209 See BNL-28487 
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CONF-801124- 
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Abstract No. Availability 


(International symposium on fuel rod simulators- 
development and application, Gatlinburg, TN, 
USA, 22-24 Oct 1980) 

6:3704 NTIS, PC A02/MF AO1 

6:3678 NTIS, PC A02/MF AO1 

6:3705 NTIS, PC A02/MF AO1 

6:3686 NTIS, PC A02/MF A0O1 

6:3706 NTIS, PC A02/MF AO1 

(1980 photovoltaic solar energy conference, 
Cannes, France, 27-31 Oct 1980) 

6:3610 See DOE/ET/20279-109 
(LOFT/utility technology transfer meeting, Idaho 
Falls, ID, USA, 16-17 Oct 1980) 

6:3709 NTIS, PC A02/MF AOI 

6:3710 NTIS, PC A02/MF A0l 

6:3702 NTIS, PC A02/MF AOl 
(Western states section of the combustion institute 
fall 1980 meeting, Los Angeles, CA, USA, 20-21 
Oct 1980) 

6:3998 See LBL-11323 

(Neutrino mass mini-conference, Cable, WI, USA, 
1-5 Oct 1980) 

6:4309 See LA-UR-80-3278 

6:4320 See LA-UR-80-3380 
(Waste-Rock Interactions Technology annual 
information meeting, Seattle, WA, USA, 13-15 Oct 
1980) 

6:3528 See LA-UR-80-3356 

6:3529 See LA-UR-80-3357 

(Northwest Section of the Society of Experimental 
Biology and Medicine conference, Vancouver, 
Canada, 25 Oct 1980) 

6:4250 See PNL-SA-8962 

(Symposium on perspectives on electro and 
photonuclear physics, Saclay, France, Oct 1980) 
6:4336 NTIS, PC A02/MF AO1 
(ASME winter annual meeting, Chicago, IL, USA, 
16-21 Nov 1980) 

6:3615 NTIS, PC A02/MF AO1 

(IEEE nuclear science symposium, Orlando, FL, 
USA, 5-7 Nov 1980) 

6:3699 NTIS, PC A02/MF AO! 

6:4084 See LBL-11028 

6:4083 See LBL-10824 

6:3523 NTIS, PC A02/MF AO1 

6:4089 See BNL-28583 

(73. annual meeting of the American Institute of 
Chemical Engineers, Chicago, IL, USA, 12-16 Nov 
1980) 

6:3313 NTIS, PC A02/MF AO1 

6:4048 NTIS, PC A02/MF AOl1 

(ANS international conference, Washington, DC, 
USA, 17-21 Nov 1980) 

6:3676 NTIS, PC A02/MF AO1 

6:3707 NTIS, PC A02/MF AO1 

6:3708 NTIS, PC A02/MF A0O1 

6:3508 See GA-A-16111 

6:4346 NTIS, PC A02/MF AOI 

(6. conference on application of accelerators in 
research and industry, Denton, TX, USA, Nov 
1980) 

6:4081 See LA-UR-80-3193 

6:4082 See LBL-11761 

6:3943 NTIS, PC A02/MF AO1 

6:4348 NTIS, PC A02/MF A0O1 

6:3952 See BNL-28573 

6:4381 See BNL-28561 

(6. international symposium on packaging and 
transporting radioactive material, Berlin, F.R. 
Germany, 10 Nov 1980) 

6:3517 See SAND-80-0961C 

6:4008 See SAND-80-0762C 

6:3515 See SAND-80-0902C 

6:3514 See SAND-80-0901C 

6:3512 See SAND-80-0860C 

6:3516 See SAND-80-0905C 

6:3513 See SAND-80-0899C 

6:4009 See SAND-80-0802C 

(3. annual meeting of the Materials Research 
Society, Boston, MA, USA, 17-20 Nov 1980) 
6:3996 See LA-UR-80-2950 
(Mechanical, mag., underground energy storage 
contractors review, Washington, DC, USA, 10-13 
Nov 1980) 

6:3730 See UCRL-85064 
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(26. annual conference on magnetism and magnetic 
metals, Dallas, TX, USA, 11-14 Nov 1980) 

6:3914 See BNL-28449 

6:3913 See BNL-28419 

6:4349 NTIS, PC A02/MF AOl 
(Electromagnetic guns and launchers conference, 
San Diego, CA, USA, 4-6 Nov 1980) 

6:4386 See LA-UR-80-3137 

(3. international coal utilization exhibition and 
conference, Houston, TX, USA, 18-20 Nov 1980) 
6:3577 See BNL-28576 

(International meeting on development, fabrication, 
and application of reduced-enrichment fuels for 
research and test reactors, Argonne, IL, USA, 13- 
14 Nov 1980) 

6:3505 See DP-MS-80-114 

6:3701 NTIS, PC A02/MF AOl 
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4,217,865 6:3882 80-142599 6:3836 NTIS PC$30.50/MF$5.50 
4,217,866 6:3883 80-142607 6:3837 NTIS PC$56.00/MF$6.75 
4,217,869 6:3884 80-142615 6:3838 NTIS PC$19.25/MF$4.75 
4,217,876 6:3810 80-142623 6:3839 NTIS PC$26.50/MF$5.25 
4,217,877 6:3808 80-153349 6:3590 NTIS, PC AA13/MF A0Ol 
4,217,878 6:4069 80-154073 6:3669 NTIS, PC A19/MF AOl 
4,217,879 6:3811 80-154255 6:3599 NTIS, PC A07/MF AOl1 
4,217,880 6:3809 80-154719 6:3871 NTIS, PC A08/MF AO1 
4,217,881 6:3634 80-154883 6:3459 NTIS, PC A04/MF AO] 
4,217,882 6:3624 80-155518 6:3840 NTIS, PC A02/MF AOl1 
4,217,883 6:3625 80-156169 6:4260 NTIS, PC A0S/MF AO1 
4,217,884 6:3635 80-156201 6:3872 NTIS, PC A06/MF AO1 
4,217,885 6:3636 80-157365 6:3320 NTIS, PC A03/MF AO1 
4,217,886 6:3637 80-158744 6:3630 NTIS, PC A08/MF AOl 
4,217,887 6:3638 80-158751 6:3631 NTIS, PC Al4/MF AOl1 
4,217,888 6:3639 80-158769 6:3632 NTIS, PC A08/MF AOl 
4,217,952 6:3860 80-158819 6:3873 NTIS, PC A02/MF AO1 
4,217,955 6:3440 80-158991 6:3910 NTIS, PC A03/MF AOl 
4,217,956 6:3441 80-159049 6:4129 NTIS, PC A03/MF AO1 
4,217,957 6:3442 80-159510 6:3342 NTIS, PC A03/MF AO1 
4,217,958 6:3443 80-159890 6:3846 NTIS, PC A03/MF AOl 
4,217,965 6:3444 80- 160054 6:3874 NTIS, PC Al9/MF A0Ol 
4,217,966 6:3445 80-160633 6:3762 NTIS, PC A04/MF A0Ol 
4,218,066 6:3887 80-160724 6:3369 NTIS, PC A03/MF AO1 
4,218,095 6:3358 80-161748 6:3623 NTIS, PC A03/MF AOl 
4,218,114 6:3640 80-162142 6:3803 NTIS, PC A08/MF A0Ol1 
4,218,139 6:3592 80-162217 6:4122 NTIS, PC A04/MF AO1 
4,218,194 6:4018 80- 162308 6:4137 NTIS, PC A1l3/MF AO1 
4,218,200 6:3888 80-162738 6:3473 NTIS, PC A03/MF AO1 
4,218,211 6:4070 80-162746 6:3841 NTIS, PC A04/MF AO1 
4,218,221 6:3460 80-162753 6:3842 NTIS, PC A08/MF AOl1 
4,218,222 6:3325 80-163025 6:4123 NTIS, PC A04/MF A0Ol 
4,218,223 6:3885 80-163355 6:4144 NTIS, PC A02/MF A0l1 
4,218,228 6:3906 80- 163496 6:4124 NTIS, PC A04/MF A0O1 
4,218,241 6:3584 80-163629 6:3476 NTIS, PC A04/MF AOl 
4,218,266 6:3784 80-163785 6:4074 NTIS, PC A04/MF AO1 
4,218,287 6:3322 80-163926 6:3853 NTIS, PC A1l9/MF AOl 
4,218,288 6:3324 80-164445 6:3804 NTIS, PC All/MF A0O1 
4,218,303 6:3327 80- 164478 6:3805 NTIS, PC A04/MF AOl 
4,218,304 6:3328 80-164726 6:3428 NTIS, PC AOS/MF AO! 
4,218,306 6:3461 80-164833 6:3843 NTIS, PC A02/MF AOl1 
4,218,307 6:3462 80- 164858 6:4075 NTIS, PC A03/MF AOl1 
4,218,308 6:3463 80-164874 6:3429 NTIS, PC A10/MF AOl 
4,218,309 6:3492 80-164882 6:3430 NTIS, PC A09/MF AO1 
4,218,316 6:3475 80-164890 6:3431 NTIS, PC All/MF AOl 
4,218,326 6:3446 80-165020 6:3844 NTIS, PC A08/MF AOl1 
4,218,327 6:3447 80-165053 6:3903 NTIS, PC A0S/MF A0O1 
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80-165103 6:3487 NTIS, PC Al0/MF AOl1 80-0646 6:3537 NTIS, PC A02/MF AO1 
80-165111 6:3488 NTIS, PC A06/MF AOl 80-0754 6:3538 NTIS, PC All/MF AOl1 
80-165848 6:3480 NTIS, PC A0S/MF AO1 80-0762C 6:4008 NTIS, PC A02/MF AOl1 
80-165970 6:4150 NTIS, PC A99/MF AOl 80-0802C 6:4009 NTIS, PC A02/MF AO1 
80-166572 6:4125 NTIS, PC A08/MF A0Ol1 80-0860C 6:3512 NTIS, PC A02/MF AOI 
80- 166630 6:3474 NTIS, PC Al5/MF A0O1 80-0899C 6:3513 NTIS, PC A02/MF AOI 
80- 166648 6:4159 NTIS, PC Al0/MF AOl 80-0901C 6:3514 NTIS, PC A02/MF AO1 
80-166655 6:4160 NTIS, PC A19/MF AOl1 80-0902C 6:3515 NTIS, PC A02/MF AOI 
80- 166663 6:4161 NTIS, PC A1l7/MF AOl 80-0905C 6:3516 NTIS, PC A02/MF AO1 
80- 166671 6:4162 NTIS, PC Ai2/MF AO1 80-0961C 6:3517 NTIS, PC A02/MF AOI 
80- 166689 6:3477 NTIS, PC A21/MF AOl 80-1178 6:4010 NTIS, PC A04/MF AO! 
80- 166697 6:4163 NTIS, PC A23/MF AOI 80-1623 6:4411 NTIS, PC A04/MF AO1 
80- 166705 6:4164 NTIS, PC Al2/MF A0Ol 80-1675 6:3518 NTIS, PC A19/MF AOl1 
80- 166846 6:3854 NTIS, PC A06/MF AO! 80-1675 6:3519 NTIS, PC A19/MF A0O1 
80-169121 6:3586 NTIS, PC A09/MF AOl 80-1675 6:3545 NTIS, PC A19/MF AOl1 
80-169139 6:3587 NTIS, PC A07/MF AO1 80-1675 6:3546 NTIS, PC Al9/MF AOI 
80-169147 6:3588 NTIS, PC All/MF AOl 80-1675 6:3547 NTIS, PC A19/MF AO1 
80-169154 6:3589 NTIS, PC A09/MF AO1 80-1675 6:3548 NTIS, PC A19/MF AO1 
80-170954 6:3566 NTIS, PC A09/MF AOl 80-1675 6:3549 NTIS, PC A19/MF AOl 
80-171416 6:4165 NTIS, PC A03/MF AO1 80-1675 6:3550 NTIS, PC A19/MF AOl 
80-171440 6:4166 NTIS, PC AOS/MF AO1 80-1675 6:3551 NTIS, PC A19/MF AO1 
80-171697 6:3754 NTIS, PC A08/MF A0O1 80-1675 6:3552 NTIS, PC A19/MF AOl1 
80-807688 6:4003 NTIS PCNO1/MF NO! 80-1675 6:3553 NTIS, PC Ai9/MF AOl1 
80-808421 6:3875 NTIS PCNO1/MF NO! 80-1675 6:3554 NTIS, PC A19/MF AOl 
80-808439 6:3876 NTIS PCNO1/MF NO! 80-1675 6:3555 NTIS, PC A19/MF AO1 
80-808470 6:3806 NTIS PCNO1/MF NO! 80-1675 6:3556 NTIS, PC Al9/MF AOl1 
80-808488 6:3807 NTIS PCNO1/MF NO! 80-1675 6:3557 NTIS, PC A19/MF AOl1 
80-809445 6:3343 NTIS PCNO1/MF NO! 80-1675 6:3558 NTIS, PC Ail9/MF AO1 
80-809452 6:3344 NTIS PCNO1/MF NO! 80-1675 6:3559 NTIS, PC A19/MF AOl1 
80-809544 6:4145 NTIS PCNO1/MF NO! 80-1675 6:3560 NTIS, PC A19/MF AOl1 
80-809551 6:4053 NTIS PCNO1/MF NO! 80-1675 6:3561 NTIS, PC Al9/MF A0Ol 
80-809700 6:3567 NTIS PCNO1/MF NO1 80-1675 6:3694 NTIS, PC A1l9/MF AOl1 
80-809718 6:3568 NTIS PCNO1/MF NO1 80-1675 6:3695 NTIS, PC A1l9/MF AO1 
80-809833 6:3896 NTIS PCNO1/MF NOI 80-1675 6:3718 NTIS, PC A19/MF AOl1 
80-809841 6:3897 NTIS PCNO1/MF NO! 80-1675 6:3719 NTIS, PC A1l9/MF AOl 
80-809940 6:4004 NTIS PCNO1/MF NO! 80-1675 6:4011 NTIS, PC A19/MF AOl1 
80-809957 6:4005 NTIS PCNO1/MF NOI 80-1847 6:4365 NTIS, PC A02/MF AOl1 
80-809965 6:4006 NTIS PCNO1/MF NO! 80-1884 6:3720 NTIS, PC A02/MF AO1 
80-809973 6:4007 NTIS PCNO1/MF N01 80-2061 6:4412 NTIS, PC A02/MF AOl1 
80-810153 6:3321 NTIS PCNO1/MF NO1 80-2158 6:4054 NTIS, PC A09/MF AO1 
80-810161 6:4090 NTIS PCNO1/MF NO1 80-2172 6:4266 NTIS, PC A03/MF AO! 
80-810195 6:3855 NTIS PCNO1/MF NO! 80-2391 6:3491 NTIS, PC A03/MF AOl1 
80-810203 6:3856 NTIS PCNO1/MF NO! 80-2484C 6:4012 NTIS, PC A02/MF AOl1 
80-810211 6:3857 NTIS PCNO1/MF NO1I 80-6029 6:3935 NTIS, PC A04/MF AOl1 
80-810229 6:3858 NTIS PCNO1/MF NO! 80-8229 6:3926 NTIS, PC A03/MF AOl1 
80-914200 6:3692 Paper copy available on 80-8236 6:4390 NTIS, PC A03/MF AO1 
subscription, North American 80-8241 6:4085 NTIS, PC A03/MF AO1 
Continent price, $50.00/year; SERI/PR- 
single copy price PC, $6.25, MF, 8031-1-T2 6:3600 NTIS, PC A02/MF AO1 
$6.25; all others write for quote 8136-1-T1 6:3601 NTIS, PC A06/MF AOI 
PCT- 9080-1-T1 6:3602 NTIS, PC A03/MF AOI 
2-77/ R3-79 6:3792 See DOE/ER/01736-T1 9080-1-T2 6:3603 NTIS, PC A03/MF A0O1 
11-78/ RI-80 6:4272 NTIS, PC A02/MF AO1 SERI/TP- 
PNL- 750-926 6:4417 NTIS, PC A02/MF AO1 
6:3530 NTIS, PC A08/MF AO1 SHS-IST-STENC- 
6:3531 NTIS, PC A04/MF AO1 78-1979 6:3604 NTIS (US Sales Only), PC A06/ 
MF AOl 
6:3370 NTIS, PC A03/MF AO1 SLAC-TN- 
6:3532 NTIS, PC A02/MF AOI 80-4 NTIS, PC A02/MF A0O1 
6:4126 NTIS, PC A04/MF AOl 
6:3661 NTIS, PC A02/MF AO1 NTIS (US Sales Only), PC A0S/ 
6:4250 NTIS, PC A02/MF AOl1 MF AOl 
6:3724 NTIS, PC A02/MF AOl1 
6:3725 NTIS, PC A02/MF AOl See LBL-11497 
6:3726 NTIS, PC A03/MF AO1 
6:3729 NTIS, PC A03/MF AOl Swedish Board for Technical 
Development, Stockholm 
6:4389 NTIS, PC A03/MF AO1 TVA-EDT- 
100 NTIS, PC A0S/MF AO1 
6:3533 NTIS, PC A04/MF AOl UCID- 
6:3509 NTIS, PC A03/MF AOl1 18574-80-2 NTIS, PC A04/MF AOl1 
6:3562 NTIS, PC A02/MF AO1 18689 NTIS, PC A02/MF AOl1 
6:3925 NTIS, PC A03/MF Av1 18690 NTIS, PC A02/MF AOl1 
RHO-BWI-SA- 18691 NTIS, PC A02/MF A0O1 
57 6:3534 NTIS, PC A02/MF AOl1 18813 NTIS, PC A02/MF AOI 
RHO-LD- UCRL- 
55 6:3544 NTIS, PC A07/MF AOl1 7873(Pt.6) NTIS, PC A06/MF AO1 
96 6:3535 NTIS, PC A03/MF AO1 15210 NTIS, PC A0S/MF AOl 
RHO-SA- 15294 NTIS, PC A02/MF AOI 
180 6:3536 NTIS, PC A02/MF AO! 15295 NTIS, PC A03/MF AOl 
RTI- 15298 NTIS, PC A02/MF AOl 
1708/ 00-01F 6:3633 NTIS, PC All/MF AOl 15299 NTIS, PC A02/MF AOl 
SAN- 15299(Vol.1) NTIS, PC A09/MF AOl1 
6:3901 NTIS, PC Al0/MF AOl 15299(Vol.2) NTIS, PC A1l3/MF AOl 
15303 NTIS, PC A08/MF AOl1 
6:4262 NTIS, PC A02/MF AOI 50016-80-2 NTIS, PC A0S/MF A0O1 
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$0021-79(Vol.1) 6:4391 NTIS, PC A13/MF AOl 
$002 1-79(Vol.2) 6:3569 NTIS, PC A15/MF A01 
$0021-79(Vol.3) 6:4392 NTIS, PC Al4/MF AOl 
50025-80-2 6:4013 NTIS, PC A03/MF A0Ol 
$0025-80-2 6:4091 NTIS, PC A03/MF AOl 
50025-80-2 6:4393 NTIS, PC A03/MF AOl1 
$0025-80-2 6:4394 NTIS, PC A03/MF AOl1 
52960-5 6:4014 NTIS, PC Al4/MF AOl 
83659 6:4413 NTIS, PC A03/MF AO1 
84285 6:3572 NTIS, PC A02/MF AO1 
84431 6:3927 NTIS, PC A02/MF AOI 
85064 6:3730 NTIS, PC A02/MF AOl1 
85087 6:4373 NTIS, PC A02/MF AO1 

UCRL-Trans- 

UR 11601 6:4020 NTIS, PC A02/MF AOl 
3490-1853 6:4169 NTIS, PC A02/MF AOl 
3490-1871 6:4172 NTIS, PC A02/MF AOl 
3490-1874 6:4182 NTIS, PC A02/MF A0Ol 
3490-1876 6:4251 NTIS, PC A02/MF AOl1 

USGS-CIRC- 

790 6:3647 NTIS, PC A10/MF AOl 
6:3648 NTIS, PC A10/MF AOl 
6:3649 NTIS, PC Al0/MF A01 
6:3650 NTIS, PC A10/MF AO1 
6:3651 NTIS, PC A10/MF AOl 
6:3655 NTIS, PC A10/MF AOl 


6:4264 Geological Survey, Washington, 


bc 
6:4267 NTIS, PC A04/MF AOl 


376 6:4395 NTIS, PC A02/MF AOl 

377 6:4396 NTIS, PC A02/MF AOl 

378 6:4397 NTIS, PC A02/MF AOl 

379 6:4398 NTIS, PC A02/MF AOl1 
y- 

2217 6:3503 NTIS, PC A03/MF AOl 
Y/DK- 

259 6:3980 NTIS, PC A02/MF AOl 
Y/Sub- 

80/ 7870/ 1 6:3928 NTIS, PC A02/MF AOl 
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